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(54) DEVICE AND METHOD FOR GENERATING ANIMATION DATA, AND DEVICE AND METHOD FOR 
GENERATING ANIMATION VIDEO 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow one part of animation to become in 
the state of enabling reading of character strings in the animation of 
three-dimensional(3D) characters generated on the basis of a function. 
SOLUTION: This device is provided with an interface part 101 for setting 
characters to be used for animation, the temporal assignment of moving 
and stopping states in the animation of 3D characters and the kind of 
animation in the moving state, a frame number calculating part 102 for 
calculating a number of frames in the animation on the basis of the 
temporal assignment and an animation data generating part 105 for 
generating the animation data in the stopping state so as to become in 
the state of enabling reading of 3D characters corresponding to the set 
characters and generating the animation data of 3D characters in the 
moving state to be continued to the animation data in the stopping state 
by using the function corresponding to the number of frames calculated 
by the frame number calculating part 102 and the kind of animation set 
by the interface part 101. 





>* 


* ■ 




±mm ~ 



-104 



105 



http://www1 9.ipdl. inpit.go.jp/PA1 /result/detail/main/wAAAIGaW_ODA41 5051 029P1 .htm 



2010/08/19 



JP,2003-051029,A [CLAIMS] 



1/4 y<— is 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A time interface part of a motion state and a state of rest in animation of a three-dimensional 
character which assigns and sets up a kind of animation of this motion state, A frame number calculation part 
which computes a frame number of animation based on time assignment of animation set up by said interface 
part, Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation part and a function 
corresponding to a kind of animation of a motion state set up by said interface part are used, An animation data 
genera ting device provided with an animation data generating part which generates anime SHON data of a three- 
dimensional character of said motion state so that it may tie to animation data of said state of rest. 
[Claim 2]In the animation data generating device according to claim 1, said interface part also sets up a 
character used by animation. 

An animation data generating device characterized by what said animation data generating part generates anime 
SHON data for using three-dimensional alphabetic data corresponding to the set-up character. 

[Claim 3]It has further a three-dimensional character generation part which generates three-dimensional 
alphabetic data corresponding to a character set up by said interface part in the animation data generating 
device according to claim 2, An animation data generating device characterized by what said animation data 
generating part generates animation data for using three-dimensional alphabetic data generated by said three- 
dimensional character generation part. 

[Claim 4]The animation data generating device comprising according to claim 2: 
A character set up by said interface part. 

A table to which three-dimensional alphabetic data of this character was made to correspond. 

[Claim 5]An animation data generating device characterized by what said interface part sets up a kind of 
animation for in the animation data generating device according to claim 1 using a template. 
[Claim 6]In the animation data generating device according to claim 1, said interface part, An animation data 
generating device characterized by what arrangement of a three-dimensional character in a state of rest is also 
set up, and said animation data generating part generates animation data of said state of rest for based on 
arrangement of a three-dimensional character in a set-up state of rest. 

[Claim 7]An animation data generating device characterized by what said interface part sets up arrangement of a 
three-dimensional character in a state of rest for in the animation data generating device according to claim 6 
using a template. 

[Claim 8]An animation data generating device characterized by what said animation data generating part 
generates animation data for in the animation data generating device according to claim 1 using a physical 
function as a function corresponding to a kind of animation. 

[Claim 9]An animation data generating device characterized by what said animation data generating part 
generates animation data for in the animation data generating device according to claim 1 using a function 
corresponding to scaling, parallel translation, and one or more rotational processings. 

[Claim 10]An animation data generating device characterized by what said animation data generating part 
generates animation data for for every character in the animation data generating device according to claim 1. 
[Claim 11]An animation data generating device characterized by what said animation data generating part 
generates animation data for for every set of each part of every of each character, or a character in the 
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animation data generating device according to claim 1. 

[Claim 12]An animation data generating device characterized by what said interface part receives voice input, it 
moves in the animation data generating device according to claim 1 based on this voice input, and a kind of 
animation of a state is set up for. 

[Claim 13]An animation data generation method comprising: 

A time setting step of a motion state and a state of rest in animation of a three-dimensional character which 
assigns and sets up a kind of animation of this motion state. 

A frame number calculation step which computes a frame number of animation based on time assignment of set- 
up animation, Animation data of said state of rest is generated so that it may be in the state where a three- 
dimensional character can read, A frame number computed by said frame number calculation step and a function 
corresponding to a kind of animation set up by a setting step are used, An animation data generation step which 
generates anime SHON data of a three-dimensional character of said motion state so that it may tie to 
animation data of said state of rest. 

[Claim 14]A time setting step of a motion state and a state of rest in animation of a three-dimensional character 
which assigns and sets up a kind of animation of this motion state, A frame number calculation step which 
computes a frame number of animation based on time assignment of set-up animation, Animation data of said 
state of rest is generated so that it may be in the state where a three-dimensional character can read, A frame 
number computed by said frame number calculation step and a function corresponding to a kind of animation set 
up by a setting step are used, A program recording medium which recorded a program for making a computer 
perform an animation data generation step which generates anime SHON data of a three-dimensional character 
of said motion state so that it may tie to animation data of said state of rest and in which computer reading is 
possible. 

[Claim 15]A time setting step of a motion state and a state of rest in animation of a three-dimensional character 
which assigns and sets up a kind of animation of this motion state, A frame number calculation step which 
computes a frame number of animation based on time assignment of set-up animation, Animation data of said 
state of rest is generated so that it may be in the state where a three-dimensional character can read, A frame 
number computed by said frame number calculation step and a function corresponding to a kind of animation set 
up by a setting step are used, A program for making a computer perform an animation data generation step 
which generates anime SHON data of a three-dimensional character of said motion state so that it may tie to 
animation data of said state of rest. 

[Claim 16]A time interface part of a motion state and a state of rest in animation of a three-dimensional 
character which assigns and sets up a kind of animation of this motion state, A frame number calculation part 
which computes a frame number of animation based on time assignment of animation set up by said interface 
part, Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation part and a function 
corresponding to a kind of animation of a motion state set up by said interface part are used, An animation data 
generating part which generates anime SHON data of a three-dimensional character of said motion state so that 
it may tie to animation data of said state of rest, So that a three-dimensional character of a characteristic 
quantity calculation part which computes characteristic quantity which is a quantity characteristic of animation 
of this three-dimensional character, and animation of said state of rest can be read, A position, a posture, and 
said animation data of a camera computed in a camera control part which computes a position and a posture of 
a camera over said animation data based on said characteristic quantity, and said camera control part are used, 
An animation image generating device provided with a rendering part which generates an animation image of a 
three-dimensional character. 

[Claim 1 7]An animation image generating device characterized by what said camera control part computes a 
position and a posture of a camera for in the animation image generating device according to claim 16 using 
coordinates and an attitude vector of a three-dimensional character in a state of rest. 

[Claim 18]In the animation image generating device according to claim 16, said camera control part, A position 
and a posture of a camera are computed for every state of rest using coordinates and an attitude vector of a 
three-dimensional character in two or more states of rest, An animation image generating device characterized 
by what is computed by a function which interpolates a position and a posture of a camera. [ in / for a position 
and a posture of a camera in a motion state / two or more states of rest ] 

[Claim 19]In the animation image generating device according to claim 16, said camera control part, A position 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejue?atw_u=http://www4.ipdLinpit.go.jp/Tokujitu/tj... 2010/08/19 



JP,2003-051029,A [CLAIMS] 



3/4 ^— v 



and a posture of a camera are computed for every state of rest using coordinates and an attitude vector of a 
three-dimensional character in two or more states of rest, An animation image generating device characterized 
by what a position and a posture of a camera in a motion state are computed for by a function optimized using 
an objective function based on an animation image generated. 

[Claim 20]An animation image generating device characterized by what a predetermined field in this editing image 
was further equipped with a synchronizer which compounds an animation image of a three-dimensional character 
generated by said rendering part for in the animation image generating device according to claim 16. 
[Claim 21]An animation image generating device characterized by what said synchronizer compounds an 
animation image of said three-dimensional character for in the animation image generating device according to 
claim 20 to fields other than a field not to infringe on with an animation image of a three-dimensional character 
in this editing image. 

[Claim 22]An animation image generation method comprising: 

A time setting step of a motion state and a state of rest in animation of a three-dimensional character which 
assigns and sets up a kind of animation of this motion state. 

A frame number calculation step which computes a frame number of animation based on time assignment of 
animation set up by said setting step. 

Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation step and a function 
corresponding to a kind of animation set up by said setting step are used, An animation data generation step 
which generates anime SHON data of a three-dimensional character of said motion state so that it may tie to 
animation data of said state of rest. 

So that a three-dimensional character of a characteristic quantity calculation step which computes 
characteristic quantity which is a quantity characteristic of animation of this three-dimensional character, and 
animation of said state of rest can be read, A camera control step which computes a position and a posture of a 
camera over said animation data based on said characteristic quantity, A rendering step which generates an 
animation image of a three-dimensional character using a position, a posture, and said animation data of a 
camera computed at said camera control step. 

[Claim 23]A time setting step of a motion state and a state of rest in three-dimensional Monju's animation which 
assigns and sets up a kind of animation of this motion state, A frame number calculation step which computes a 
frame number of animation based on time assignment of animation set up by said setting step, Animation data of 
said state of rest is generated so that it may be in the state where three-dimensional Monju can read, A frame 
number computed by said frame number calculation step and a function corresponding to a kind of animation set 
up by said setting step are used, An animation data generation step which generates anime SHON data of three- 
dimensional Monju of said motion state so that it may tie to animation data of said state of rest, So that three- 
dimensional Monju of a characteristic quantity calculation step which computes characteristic quantity which is 
a quantity characteristic of this three-dimensional Monju's animation, and animation of said state of rest can 
read, A position, a posture, and said animation data of a camera computed at a camera control step which 
computes a position and a posture of a camera over said animation data based on said characteristic quantity, 
and said camera control step are used, A program recording medium which recorded a program for making a 
computer perform a rendering step which generates three-dimensional Monju's animation image and in which 
computer reading is possible. 

[Claim 24]A time setting step of a motion state and a state of rest in animation of a three-dimensional character 
which assigns and sets up a kind of animation of this motion state, A frame number calculation step which 
computes a frame number of animation based on time assignment of animation set up by said setting step, 
Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation step and a function 
corresponding to a kind of animation set up by said setting step are used, An animation data generation step 
which generates anime SHON data of a three-dimensional character of said motion state so that it may tie to 
animation data of said state of rest, So that a three-dimensional character of a characteristic quantity 
calculation step which computes characteristic quantity which is a quantity characteristic of animation of this 
three-dimensional character, and animation of said state of rest can be read, A position, a posture, and said 
animation data of a camera computed at a camera control step which computes a position and a posture of a 
camera over said animation data based on said characteristic quantity, and said camera control step are used, A 
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program for making a computer perform a rendering step which generates an animation image of a three- 
dimensional character. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]An animation data generating device which generates the animation data of the three- 
dimensional character in which this invention consists of the shape of three-dimensional Hollerith type, And it is 
related with the animation image generating device which generates the animation image of an animation data 
generation method and a three-dimensional character, and an animation image generation method. 
[0002] 

[Description of the Prior Art]the fundamental technique of the general animation art in three-dimensional 
computer graphics (it carries out abbreviated to 3DCG hereafter) — for example, Masayuki Nakajima editorial 
supervision, "introduction series three-dimensional CG of high technology", and edited by Institute of Television 
Engineers of Japan It is stated in Ohm-Sha and 1994. These Reference documents explain the animation art in 
which it has so far been used in the world of 3DCG. 

[0003]The most important point of the animation by the three-dimensional Hollerith type-like character string 
used for a title etc. in 3DCG, The character string in the state, the shape of i.e., three-dimensional Hollerith 
type, where a character string can be read in the midst of animation is a state of rest, and it is that the period 
which will be in the state where the arrangement state of each character can read to a visitor further must 
exist. It is a fatal defect for the animation of a three-dimensional character, especially Thailand Toller that those 
who peruse the generated animation image cannot grasp the contents of the character string. 
If it cannot read at all, the animation image of the three-dimensional character itself will be that meaningless. 

[0004]By the way, in conventional 3DCG, the technique of generating animation using a key-frame was taken. In 
that case, the visitor was able to be provided with the state where a character string can be read also in the 
animation of a three-dimensional character by using the picture of the character string in the state where a 
visitor can read, as a key-frame. 
[0005] 

[Problem(s) to be Solved by the Invention]However, the technique of generating animation using a key-frame has 
a complicated motion of the subject moved by the animation of motion that a ball bounds, i.e., animation, and is 
not suitable for generation of animation which changes as the speed is a motion. When the motion that a ball 
bounds is expressed by the animation of a key-frame, there is a possibility that a motion may become less 
awkward. On the other hand, in order to express a motion of such animation smoothly using a key-frame, rather 
than usual, it is necessary to use many key-frames, the work of the maker of animation will become complicated, 
and workability will fall. 

[0006]In order to solve this problem, the technique of generating animation based on predetermined functions, 
such as a physical function (namely, function which applied the organic law of physics), is also developed. A 
motion of animation will become smooth in order not to use a key-frame, in generating animation based on this 
function. For example, about the generalities of 3D CG animation based on a mathematical physical model. 
Ronen Barzel work, "PHYSICALLY-BASED MODELING FOR COMPUTER GRAPHICS : It is stated to A 
Structured Approach", ACADEMIC PRESS, INC., and 1992. These Reference documents are closer to the 
explanatory of the geostatics in physics than calling it the animation art of 3DCG, although there is description 
about kinematic animation. When generating the animation of motion that a ball bounds, the function 
corresponding to a motion of the ball is set up, and the animation of a smooth motion can be generated by 
generating animation based on the function. 
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[0007]However, since each character exercises freely according to a function in generating the animation of a 
three-dimensional character using the technique of generating animation based on this function, the situation 
where a visitor cannot read a character may also be produced. As mentioned above, it is a fatal defect by the 
animation by a three-dimensional Hollerith type-like character string that the visitor of the generated animation 
image cannot grasp the contents of the character string. 

[0008]The animation image of a title is developed in which position to this editing image, i.e., the image by which 
a title should be compounded, and it becomes an important technical element in the animation of a three- 
dimensional character that it is controllable which position the state where a title can be read serves as. When 
the state where a title can be read serves as important portions (for example, portion of a hero's face, etc.) of 
this editing image, even if it is able to read a title, as a synthesizing method of the animation image of a title, and 
this editing image, it will not be suitable. Deciding manually the position which develops a three-dimensional 
character will have a worker's heavy burden, and it will be bad. [ of working efficiency ] 
[0009]This invention is made in view of the above-mentioned problem, and also when generating three- 
dimensional character-animations data based on a function, an object of this invention is to provide the 
animation data generating device which can provide the state where a three-dimensional character can be read, 
and a method in some periods of the animation. 

[0010]Also when generating a three-dimensional character-animations image based on a function, an object of 
this invention is to provide the animation image generating device which can provide the state where a three- 
dimensional character can be read to a visitor, and a method in some periods of the animation. 
[001 1]An object of this invention is to provide the animation image generating device which can compound 
appropriately the animation image and this editing image of a three-dimensional character, and a method. 
[0012] 

[Means for Solving the Problem]This invention is characterized by an animation data generating device 
comprising the following to achieve the above objects. 

A time interface part of a motion state and a state of rest in animation of a three-dimensional character which 
assigns and sets up a kind of animation of this motion state. 

A frame number calculation part which computes a frame number of animation based on time assignment of 
animation set up by said interface part. 

Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation part and a function 
corresponding to a kind of animation of a motion state set up by said interface part are used, An animation data 
generating part which generates anime SHON data of a three-dimensional character of said motion state so that 
it may tie to animation data of said state of rest. 

According to this invention, also when generating three-dimensional character-animations data based on a 
function, an effect that the state where a three-dimensional character can be read during the state of rest of 
the animation can be provided is acquired. An effect that the state where the three-dimensional character can 
be read can be brought to a period specified by a user by an interface part since time assignment of the state of 
rest is performed is acquired. 

[0013]An animation data generating device by this invention, In said animation data generating device, said 
interface part, Also setting up a character used by animation, said animation data generating part generates 
anime SHON data using three-dimensional alphabetic data corresponding to the set-up character. According to 
this invention, in order to also set up a character used by animation by an interface part, an effect which can 
generate animation of a three-dimensional character is acquired about a desired character string. 
[0014]An animation data generating device by this invention, It has further a three-dimensional character 
generation part which generates three-dimensional alphabetic data corresponding to a character set up by said 
interface part in said animation data generating device, Said animation data generating part generates animation 
data using three-dimensional alphabetic data generated by said three-dimensional character generation part. 
According to this invention, an effect which can generate animation of a three-dimensional character to arbitrary 
characters other than a three-dimensional character prepared beforehand by having had a three-dimensional 
character generation part is acquired. 

[0015]An animation data generating device by this invention, A character set up by said interface part in said 
animation data generating device, Having further a storage parts store which has the table to which three- 
dimensional alphabetic data of this character was made to correspond, said animation data generating part 
generates animation data using three-dimensional alphabetic data memorized by said storage parts store. It is 
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not necessary to have a three-dimensional character generation part, and, according to this invention, an effect 
which can generate animation of a three-dimensional character to arbitrary characters by simple composition is 
acquired by having had a storage parts store which has the above-mentioned table. This invention is preferred 
when generating animation of a three-dimensional character only to the alphabet especially (i.e., when there are 
few characters to be used). 

[0016]In said animation data generating device, as for an animation data generating device by this invention, said 
interface part sets up a kind of animation using a template. According to this invention, in order to use a 
template, an effect that a kind of animation can be set up easily is acquired. 

[0017]An animation data generating device by this invention, In said animation data generating device, said 
interface part, Also setting up arrangement of a three-dimensional character in a state of rest, said animation 
data generating part generates animation data of said state of rest based on arrangement of a three-dimensional 
character in a set-up state of rest. According to this invention, in order to also set up arrangement of a 
character in a state of rest, an effect which can generate animation data by finer setting out is acquired. 
[0018]An animation data generating device by this invention sets up arrangement of a three-dimensional 
character [ in / using a template / in said interface part / a state of rest ] in said animation data generating 
device. According to this invention, in order to use a template, an effect that arrangement of a three- 
dimensional character in a state of rest can be set up easily is acquired. 

[0019]An animation data generating device by this invention generates animation data in said animation data 
g enera ting device, using a physical function as a function corresponding to a kind of animation in said animation 
data generating part. According to this invention, generating using a key-frame can generate animation based on 
a difficult physical law easily, and an effect that the state where a three-dimensional character can be read 
during the state of rest of the animation can be provided further is acquired. 

[0020]An animation data generating device by this invention generates animation data in said animation data 
generating device using a function corresponding to scaling, parallel translation, and one or more rotational 
processings in said animation data generating part. According to this invention, animation corresponding to 
scaling, parallel translation, and one or more rotational processings can be generated, and an effect that the 
state where a three-dimensional character can be read during the state of rest of the animation can be provided 
is acquired. 

[0021]In said animation data generating device, as for an animation data generating device by this invention, said 
animation data generating part generates animation data for every character. According to this invention, an 
effect which can generate animation which carries out a different motion for every character, and can generate 
animation which excites a visitor's interest is acquired. 

[0022]An animation data generating device by this invention generates animation data in said animation data 
generating device for every set of every part of each [ data generating part / said / animation ] of each 
character, or a character. According to this invention, can generate animation data which carries out each part 
of every of each character, or a different motion for every set of a character, and for example, when there are 
few characters, By generating animation data for each part of every of each character, It can prevent animation 
becoming complicated too much by animation used as a more complicated motion being generable, for example, 
generating animation data for every set of a character, when there are many characters. 

[0023]In said animation data generating device, said interface part receives voice input, and moves based on this 
voice input, and an animation data generating device by this invention sets up a kind of animation of a state. 
According to this invention, an effect that a kind of animation, etc. can be set up with a sound is acquired. By 
setting up especially a kind of animation judged to be the closest to the voice input to a certain voice input. It 
can be enjoyed what kind of animation is set up to an onomatopoeia, mimesis, etc. in which a user did voice input 
suitably, and an interface which excites a users interest can be provided. 

[0024]This invention is characterized by an animation data generation method comprising the following. 

A time setting step of a motion state and a state of rest in animation of a three-dimensional character which 

assigns and sets up a kind of animation of this motion state. 

A frame number calculation step which computes a frame number of animation based on time assignment of set- 
up animation. 

Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation step and a function 
corresponding to a kind of animation set up by a setting step are used, An animation data generation step which 
generates anime SHON data of a three-dimensional character of said motion state so that it may tie to 
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animation data of said state of rest. 

According to this invention, also when generating three-dimensional character-animations data based on a 
function, an effect that the state where a three-dimensional character can be read during the state of rest of 
the animation can be provided is acquired. An effect that the state where the three-dimensional character can 
b e reac | can be brought to a period specified by a user by an interface part since time assignment of the state of 
rest is performed is acquired. 

[0025]A program recording medium by this invention in which computer reading is possible, A time setting step 
of a motion state and a state of rest in animation of a three-dimensional character which assigns and sets up a 
kind of animation of this motion state, A frame number calculation step which computes a frame number of 
animation based on time assignment of set-up animation, Animation data of said state of rest is generated so 
that it may be in the state where a three-dimensional character can read, A frame number computed by said 
frame number calculation step and a function corresponding to a kind of animation set up by a setting step are 
used, A program for making a computer perform an animation data generation step which generates anime SHON 
data of a three-dimensional character of said motion state so that it may tie to animation data of said state of 
rest is recorded. According to this invention, also when generating three-dimensional character-animations data 
based on a function, an effect that the state where a three-dimensional character can be read during the state 
of rest of the animation can be provided is acquired. An effect that the state where the three-dimensional 
character can be read can be brought to a period specified by a user by an interface part since time assignment 
of the state of rest is performed is acquired. 

[0026]A time setting step of a motion state and a state of rest which assigns and sets up a kind of animation of 
this motion state, [ in / in a program by this invention / animation of a three-dimensional character ] A frame 
number calculation step which computes a frame number of animation based on time assignment of set-up 
animation, Animation data of said state of rest is generated so that it may be in the state where a three- 
dimensional character can read, A frame number computed by said frame number calculation step and a function 
corresponding to a kind of animation set up by a setting step are used, It is for making a computer perform an 
animation data generation step which generates anime SHON data of a three-dimensional character of said 
motion state so that it may tie to animation data of said state of rest. According to this invention, also when 
generating three-dimensional character-animations data based on a function, an effect that the state where a 
three-dimensional character can be read during the state of rest of the animation can be provided is acquired. 
An effect that the state where the three-dimensional character can be read can be brought to a period specified 
by a user by an interface part since time assignment of the state of rest is performed is acquired. 
[0027]This invention is characterized by an animation image generating device comprising the following. 
A time interface part of a motion state and a state of rest in animation of a three-dimensional character which 
assigns and sets up a kind of animation of this motion state. 

A frame number calculation part which computes a frame number of animation based on time assignment of 
animation set up by said interface part. 

Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation part and a function 
corresponding to a kind of animation of a motion state set up by said interface part are used, An animation data 
generating part which generates anime SHON data of a three-dimensional character of said motion state so that 
it may tie to animation data of said state of rest. 

So that a three-dimensional character of a characteristic quantity calculation part which computes 
characteristic quantity which is a quantity characteristic of animation of this three-dimensional character, and 
animation of said state of rest can be read, A camera control part which computes a position and a posture of a 
camera over said animation data based on said characteristic quantity, A rendering part which generates an 
animation image of a three-dimensional character using a position, a posture, and said animation data of a 
camera computed in said camera control part. 

According to this invention, an effect which can generate an animation image of a three-dimensional character in 
a state of rest is acquired so that a three-dimensional character can be read. 

[0028]An animation image generating device by this invention computes a position and a posture of a camera in 
said animation image generating device using coordinates and an attitude vector of a three-dimensional 
character. [ in / in said camera control part / a state of rest ] According to this invention, in an animation image 
of a three-dimensional character in a predetermined state of rest, an effect that it can make it possible to read 
a three-dimensional character is acquired. 
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[0029]An animation image generating device by this invention, In said animation image generating device, said 
camera control part, A position and a posture of a camera are computed for every state of rest using 
coordinates and an attitude vector of a three-dimensional character in two or more states of rest, It computes 
by a function which interpolates a position and a posture of a camera. [ in / for a position and a posture of a 
camera in a motion state / two or more states of rest ] According to this invention, an animation image of a 
three-dimensional character can be generated so that a three-dimensional character can be read for every 
state of rest, and an effect that moving trucking of a camera between states of rest can be set up more 
intricately is acquired further. 

[0030]An animation image generating device by this invention, In said animation image generating device, said 
camera control part, A position and a posture of a camera are computed for every state of rest using 
coordinates and an attitude vector of a three-dimensional character in two or more states of rest, A position 
and a posture of a camera in a motion state are computed by a function optimized using an objective function 
based on an animation image generated. According to this invention, an animation image of a three-dimensional 
character can be generated so that a three-dimensional character can be read for every state of rest, and an 
effect that it can be determined further automatically that moving trucking of a camera between states of rest is 
more suitable is acquired. 

[0031] An animation image generating device by this invention equipped a predetermined field in this editing 
image with a synchronizer which compounds an animation image of a three-dimensional character generated by 
said rendering part further in said animation image generating device. According to this invention, an effect which 
can compound appropriately this editing image and an animation image of a three-dimensional character is 
acquired. 

[0032]An animation image generating device by this invention, In said animation image generating device, said 
synchronizer compounds an animation image of said three-dimensional character to fields other than a field not 
to infringe on with an animation image of a three-dimensional character in this editing image. According to this 
invention, an animation image of a three-dimensional character can be prevented from lapping with an important 
portion of this editing image, and an effect which can compound appropriately an animation image and this 
editing image of a three-dimensional character is acquired. 

[0033]This invention is characterized by an animation image generation method comprising the following. 

A time setting step of a motion state and a state of rest in animation of a three-dimensional character which 

assigns and sets up a kind of animation of this motion state. 

A frame number calculation step which computes a frame number of animation based on time assignment of 
animation set up by said setting step. 

Animation data of said state of rest is generated so that it may be in the state where a three-dimensional 
character can read, A frame number computed by said frame number calculation step and a function 
corresponding to a kind of animation set up by said setting step are used, An animation data generation step 
which generates anime SHON data of a three-dimensional character of said motion state so that it may tie to 
animation data of said state of rest. 

So that a three-dimensional character of a characteristic quantity calculation step which computes 
characteristic quantity which is a quantity characteristic of animation of this three-dimensional character, and 
animation of said state of rest can be read, A camera control step which computes a position and a posture of a 
camera over said animation data based on said characteristic quantity, A rendering step which generates an 
animation image of a three-dimensional character using a position, a posture, and said animation data of a 
camera computed at said camera control step. 

According to this invention, an effect which can generate an animation image of a three-dimensional character in 
a state of rest is acquired so that a three-dimensional character can be read. 

[0034]A program recording medium by this invention in which computer reading is possible, A time setting step 
of a motion state and a state of rest in animation of a three-dimensional character which assigns and sets up a 
kind of animation of this motion state, A frame number calculation step which computes a frame number of 
animation based on time assignment of animation set up by said setting step, Animation data of said state of 
rest is generated so that it may be in the state where a three-dimensional character can read, A frame number 
computed by said frame number calculation step and a function corresponding to a kind of animation set up by 
said setting step are used, An animation data generation step which generates anime SHON data of a three- 
dimensional character of said motion state so that it may tie to animation data of said state of rest, So that a 
three-dimensional character of a characteristic quantity calculation step which computes characteristic quantity 
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which is a quantity characteristic of animation of this three-dimensional character, and animation of said state of 
rest can be read, A camera control step which computes a position and a posture of a camera over said 
animation data based on said characteristic quantity, A program for making a computer perform a rendering step 
which generates an animation image of a three-dimensional character using a position, a posture, and said 
animation data of a camera computed at said camera control step is recorded. According to this invention, an 
effect which can generate an animation image of a three-dimensional character in a state of rest is acquired so 
that a three-dimensional character can be read. 

[0035]A time setting step of a motion state and a state of rest which assigns and sets up a kind of animation of 
this motion state, [ in / in a program by this invention / animation of a three-dimensional character ] A frame 
number calculation step which computes a frame number of animation based on time assignment of animation 
set up by said setting step, Animation data of said state of rest is generated so that it may be in the state where 
a three-dimensional character can read, A frame number computed by said frame number calculation step and a 
function corresponding to a kind of animation set up by said setting step are used, An animation data generation 
step which generates anime SHON data of a three-dimensional character of said motion state so that it may tie 
to animation data of said state of rest, So that a three-dimensional character of a characteristic quantity 
calculation step which computes characteristic quantity which is a quantity characteristic of animation of this 
three-dimensional character, and animation of said state of rest can be read, A position and a posture of a 
camera which were computed at a camera control step which computes a position and a posture of a camera 
over said animation data based on said characteristic quantity, and said camera control step, And it is for making 
a computer perform a rendering step which generates an animation image of a three-dimensional character using 
said animation data. According to this invention, an effect which can generate an animation image of a three- 
dimensional character in a state of rest is acquired so that a three-dimensional character can be read. 
[0036] 

[Embodiment of the Invention](Embodiment 1) Drawing 1 is a block diagram showing the composition of the 

animation data generating device by the embodiment of the invention 1. In drawing 1, the animation data 

generating device by this Embodiment 1 is provided with the following. 

Interface part 101 . 

Frame number calculation part 102. 

Three-dimensional character generation part 103. 

The storage parts store 104 and the animation data generating part 105. 

[0037]The interface part 101 sets up the time kind which it assigns and is the animation of the motion state, the 
motion state and state of rest in animation of the character used by animation, and a three-dimensional 
character, based on a user input. The frame number calculation part 102 computes the frame number of 
animation based on time assignment of the animation set up by the interface part 101. The three-dimensional 
character generation part 103 generates the three-dimensional character corresponding to the character set up 
by the interface part 101. The storage parts store 104 has memorized the function corresponding to the kind of 
animation of a motion state, the three-dimensional character generated by the arrangement of the character in a 
state of rest, and the three-dimensional character generation part 103, etc. 

[0038]The animation data generating part 105 generates the animation data of a state of rest so that it may be 
in the state where three-dimensional Monju can read, Using the frame number computed by the frame number 
calculation part 102 and the function corresponding to the kind of animation set up by the interface part 101, it 
moves so that it may tie to the animation data of a state of rest, and the animation data of three-dimensional 
Monju of a state is generated. 

[0039]Next, operation of the animation data generating device by this Embodiment 1 is explained. Drawing 2 is a 
flow chart for explaining operation of the animation data generating device by this Embodiment 1. First, the 
environment for setting a parameter required to generate desired three-dimensional character animations by the 
interface part 101 is provided, and the kind of animation, etc. are set up (Step S101). 

[0040]Drawing 3 is a figure showing the display example of the interface part 101. In an animation setting-out 
window, the time character string of animation which assigns and performs parallel translation, rotation, zooming, 
etc. by three-dimensional character animations, setting out of the kind of animation, etc. are performed. Setting 
out of the animation time of setting out of the total time (time of onset and end time) of animation and a motion 
state, or a state of rest performs time assignment of animation. First, a positive number value is inputted into 
the editing box of the highest rung, and it decides on the total time of animation. In the example shown by 
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drawing 3, the total time of animation is 10 seconds. Next, the time of the motion state of animation and a state 
of rest is assigned by dividing the total animation time at some sections. Here, a motion state is in the state 
where three-dimensional Monju performs parallel translation, rotation, zooming, etc., and it is shown by the bar of 
the slash in drawing 3. A state of rest is in the state where three-dimensional Monju is not performing parallel 
translation etc., but is standing it still, and it is shown by the white bar in drawing 3. Assignment of the time may 
be set up per frame. Time assignment of animation, It may set up by changing the length of the bar in which it 
may set by inputting the value of end time into the text box currently displayed at the right end of each section, 
or each section is shown using devices (not shown), such as a mouse. 

[0041]Next, the kind of animation of a motion state is also set up by this animation setting-out window. Out of 
some animation template button groups, desired animation is chosen and it is specified whether it carries out in 
the section of the gap which wants to divide the selected animation. The state-of-rest template which shows 
several kinds of states also about a state of rest is prepared, and the specification is performed like 
specification of animation. In drawing 3, as an animation template, "bound", "bound + rotation", "explosion", etc. 
are set up, and a state-of-rest template and a "horizontal single tier", a "vertical single tier", "slant", etc. are 
set up. As shown by drawing 4 (a), "bound" is animation which changes so that a ball may bounce on a floor 
here, and with "bound + rotation." Bounding, a character is the rotating animation, and "explosion" is animation 
which scatters in the direction with a respectively scattering character string which had begun and solidified, as 
shown by drawing 4 (b). It is a state of rest of a "horizontal single tier", a "vertical single tier", and the 
character string with which it was located in a line like drawing 5 (a) - drawing 5 (c) f respectively that it is 
skew . 

[0042]This animation setting-out window also performs setting out of the character used by three-dimensional 
character animations. The character is performed by inputting a desired character by a keyboard etc. into the 
box of character setting out. "ABC" is inputted in drawing 3. 

[0043]By the way, although it is also possible for a character string to, choose the state-of-rest template 
(drawing 5 (a)) horizontally located in a line by an initial state for example, and to choose the state-of-rest 
template (drawing 5 (b)) to which a character string is perpendicularly located in a line after a subsequent motion 
state, Since it is impossible, that the character string horizontally located in a line by the initial state is 
perpendicularly located in a line only by rotational animation cannot make rotational animation the motion state 
between those states of rest. It is impossible to generate rotational animation by assignment of one frame. Thus, 
setting out of a state of rest will restrict the template of a motion state. The reverse may also happen. The kind 
of specified animation is important also for confirming whether it is generable in assigned time (frame number). 
Therefore, in the interface part 101, these are supervised and an unrealizable animation template and state-of- 
rest template process preventing a user from choosing etc. 

[0044]It may move with time assignment of animation and the procedure of the operation may be reversed about 
selection of the kind of animation of a state. As long as it is required, it may set up, the position, i.e., the 
character string initial position, of the character string in the initial state of animation. This character string 
initial position is defined by the global coordinate system, and shows the initial position of the center of a 
character string. Here, a global coordinate system is a coordinate system in the three-dimensional movement 
space where a three-dimensional character performs parallel translation, rotation, etc., and the starting point is 
provided in the predetermined reference point in three-dimensional space. When not setting up a character 
string initial position in particular, it becomes = (X, Y, Z) (0, 0, 0) of a default value. 

[0045]Although it moves by this Embodiment 1 using a template and he is trying to set up arrangement of the 
character in the kind and state of rest of the animation in a state by it, setting up arrangement of a character 
using a coordinate value concrete in setting up the kind of animation using a function directly **** — etc. — 
those setting out may be performed, without using a template. About arrangement of the character in a state of 
rest, only when setting up the "horizontal single tier" as a default and considering it as the other arrangement, it 
may be made to set up by using a template etc. 

[0046]The frame number calculation part 102 computes each frame number of the animation of a state of rest 
and a motion state based on time assignment of the animation set up by the interface part 101 (Step S102). The 
time of the animation of a state of rest or a motion state is computed first, and calculation of the frame number 
is performed by changing the time into a frame number. For example, since the animation of "bound" in drawing 
3 is from 1 second to 5 seconds, if 1 second is made into 30 frames, it will be computed with the frame for 4 
seconds, i.e., 120 frames. The frame number calculation part 102 passes the frame number computed by having 
carried out in this way to the animation data generating part 105. 
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[0047]The three-dimensional Monju generation part 103 three-dimension-izes the character in response to the 
character set up by the interface part 101. Drawing 6 is a figure showing an example which three-dimension-ized 
the character "A." Here, three-dimension-izing a character means setting the width of character, height, and 
depth as predetermined length in a global coordinate system, and setting up a shape boundary box and a local 
coordinate system for every character further. A shape boundary box is a box of rectangular parallelepiped 
shape in which the three-dimension-ized character is settled exactly, and it is shown by the dashed line in 
drawing 6. A local coordinate system is a coordinate system defined as a section's when it cuts in a xy plane by 
making the center of gravity's of the shape boundary box into the starting point serving as two-dimensional 
Monju, and the z-axis becoming the depth direction (thickness direction). As shown by drawing 6, the 2nd page 
of a flat surface parallel to a xy plane exists, but among these, the value of a z-coordinate uses the field of the 
shape boundary box of the larger one as the surface Sf, and uses another field as the rear face Sb. The other 
field is made into the side. Thus, three-dimensional Monju s generated data is passed to the storage parts store 
104, and is memorized there. When two or more characters are three-dimension-ized, the three-dimensional 
Monju's data will be memorized by the storage parts store 104 for every character. 

[0048]Although it has composition provided with the three-dimensional character generation part 103 in this 
Embodiment 1, Instead of having the three-dimensional character generation part 103, the text data of a 
character, The memory which has memorized the table which matched the three-dimensional alphabetic data of 
the character with 1 to 1 is prepared, and it may be made to use the data of the three-dimensional character of 
the table by the animation data generating part 105 etc. 

[0049]The storage parts store 104 besides the data of the three-dimensional character generated by the three- 
dimensional character generation part 103, The arrangement etc. of the function corresponding to the kind of 
animation of a motion state provided with this animation data generating device and the character in the state of 
rest corresponding to a state-of-rest template are memorized. 

[0050]The animation data generating part 105 receives the arrangement of the time three-dimensional character 
[ in / it assigns and / the kind of animation of a motion state, and a state of rest ] of animation, and the 
character used by the animation from the interface part 101. Since the kind of animation specified by the 
animation template supports a set of the function used for generation of animation data, respectively, or a 
function, and 1 to 1, it takes out the function corresponding to the kind of animation of a motion state from the 
storage parts store 104. The data of the three-dimensional character corresponding to the character used by 
animation is taken out from the storage parts store 104. The frame number of the animation of the motion state 
and state of rest is received from the frame number calculation part 102. And animation data is generated based 
on them (Step S103). 

[0051 ]The general procedure of generation of animation data is as follows. 

(1) Generate the animation data in a state of rest first from the arrangement of the three-dimensional character 
in a state of rest, and the shape boundary box of the character. For example, as shown by drawing 3, when 
assignment of animation is made, the animation data in the state of rest of the horizontal single tier in the first 
state of rest is generated by computing the position coordinate of each character in a state of rest first. Since 
the three-dimensional character in the animation data of this state of rest needs to be in the state where it can 
read, the animation data generating part 105, So that it may become a direction whose z-axis in each local 
coordinate system of the three-dimensional character acquired from the storage parts store 104 is almost the 
same and each shape boundary box may not lap, By vacating a fixed distance defined beforehand and arranging 
horizontally, the animation data in a state of rest is generated. Only the length of the frame number which 
received this state of rest from the frame number calculation part 102 will be generated. As long as the 
animation data of this state of rest is in the state which can be read, since it is good, the surface Sf of the 
shape boundary box of each three-dimensional character may not be on the same flat surface. For example, 
when shown by drawing 5 (a), it is made for the starting point of the local coordinate system of "B" to come to 
the portion of minus of the value of the z-axis by the local coordinate system of "A" most in this side in "A", 
and may be made for "C" to come to the position of minus in the z-axis further from "B." Namely, in this case, 
"A" is in the state where "ABC" can be read, although "C" becomes the very back most in this side. 
[0052](2) Next, the frame number received from the frame number calculation part 102 about the function 
corresponding to the kind of animation, Or the parameter of the function is determined from the constraint for 
moving to the position of the character in the conditions to which the number of characters, etc. were given, and 
a state of rest, and a posture (angle of rotation), and connecting the animation of a state. What is necessary is 
just to determine the rule defined beforehand or by generating a random number about the parameter which 
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cannot be determined from the given conditions, i.e., the parameter which can be set arbitrarily. 
[0053](3) At the end, based on the determined parameter, compute the value of a function corresponding to 
each frame time, and generate the animation data for every three-dimensional character which constitutes a 
three-dimensional character string. 

[0054]By the way, the fundamental elements of animation are zooming (scaling), parallel translation, and rotation, 
and many of complicated animation can be realized by combining these elements. Below, generation of these 
three kinds of animation data is explained. 

[0055]First, generation of scaling animation is explained. In scaling animation, the ratio which carries out zooming 
of the three-dimensional character to shaft orientations is generated as data. As a function used for scaling, 
there are a linear function, a secondary function, trigonometric functions, etc., for example. Since generation of 
the scaling animation which changes with functions to be used is possible, two or more scaling animation 
templates may be defined. After setting the total frame number to TFRM and making a character into x shaft 
orientations alpha double by frame number FRM from the frame time TR as an example using a linear function, 
the remaining frames explain the case of the animation which maintains the state by which scaling is carried out. 
In this case, the frame time t and the scaling value at that time (sx, sy, sz) fill the following relations. 
[0056](D It is = (sx, sy, sz) (1, 1, 1) at the time of 0<=t<=TR. 

(2) It is = (/FRMxt+ (FRM-alpha TR+TR) / FRM, 1,1) (sx, sy, sz) (alpha-1) at the time of TR<t<=TR+FRM. 

(3) It is = (alpha, 1,1) (sx, sy, sz) at the time of TR+FRM<x<=TFRM. 

Drawing 7 is a figure showing the result of having applied the above-mentioned example to "A." Drawing 7 (a) 
shows the three-dimensional character "A" in t= 0. Drawing 7 (b) shows the three-dimensional character "A" in 
t=TFRM, and is carried out alpha double [ case / of drawing 7 (a) ] in x shaft orientations. 

[0057]Next, generation of parallel translation animation is explained. In parallel translation animation, the moving 
trucking of the starting point in the character-coordinates system (local coordinate system) of each character is 
generated as data. As a function used for generation of parallel translation animation data, there are a linear 
function, a secondary function, etc., for example. Here, the following two kinds can be considered as a standard 
at the time of computing the amount of parallel translation. 

standard (1): — movement magnitude per frame is not depended on a frame number, but is set constant. 
Standard (2): Don't depend the total movement magnitude on a frame number, but set it constant. 
[0058]Which standard is adopted may specify by the device side, and it may enable it to set up a user. As an 
example, the initial position of a three-dimensional character specified by the interface part 101 (xO, yO, zO), 
After it sets the total frame number to TFRM and only a frame number FRM moves to the positive direction of a 
x axis from the frame time TR using a linear function, the remaining frames explain the case of the animation 
which maintains a state of rest at the place. If movement magnitude per frame is made into v= (mx, 0, 0) when a 
standard (1) is adopted, the three-dimensional position (x, y, z) of the frame time t and the character string at 
that time will fill the following relations. 

(1) It is = (x, y, z) (xO, yO, zO) at the time of 0<=t<=TR. 

(2) It is = (x, y, z) (xO+mxx (t-TR), yO, zO) at the time of TR<t<=TR+FRM. 

(3) It is = (x, y, z) (xO+mxxFRM, yO, zO) at the time of TR+FRM<t<=TFRM. 

When a standard (2) is adopted, on the other hand, in the animation data generating part 105. It is necessary to 
solve the boundary value problem which makes a boundary condition the initial position of the three-dimensional 
character in the animation start time of a motion state, and the end position of the three-dimensional character 
in the animation finish time of a motion state, and to compute the movement magnitude per unit time. If the total 
movement magnitude is made into p= (px, 0, 0), the three-dimensional position (x, y, z) of the frame time t and 
the character string at that time will fill the following relations. 

(1) It is = (x, y, z) (xO, yO, zO) at the time of 0<=t<=TR. 

(2) It is = (x, y, z) (px/FRMx(t-TR) +x0, yO, zO) at the time of TR<t<=TR+FRM. 

(3) It is = (x, y, z) (xO+px, yO, zO) at the time of TR+FRM<t<=TFRM. 

It is also possible to generate the animation based on a physical law in the animation data generating device by 
this Embodiment 1 using a physical function. All physical movements of a repetition of the collision based on free 
fall and a coefficient of rebound, simple harmonic motion, etc. can be expressed with plain expression. Therefore, 
the animation based on a physical law is generable by using as a function in the case of movement magnitude 
calculation of the function using such expression, i.e., a physical function. As an example, the initial position of a 
three-dimensional character = (x, y, z) (xO, yO, zO), After setting the total frame number to TFRM and carrying 
out free fall only of the frame number FRM from the frame time TR, in the case of the animation which maintains 
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a state of rest the remaining frames fill the relation of the following [ position / (x, y, z) / of the frame time t 
and the character string at that time / three-dimensional ]. 

(1) It is = (x, y, z) (xO, yO, zO) at the time of 0<=t<=TR. 

(2) It is = (x, y, z) (xO, yO+1/2xgx(t-TR)^2, zO) at the time of TR<t<=TR+FRM. 

(3) It is = (x, y, z) (xO, yO+1/2xgxFRIVf 2, zO) at the time of TR+FRM<t<=TFRM. 
However, g «0) is gravitational acceleration. 

[0059]Next, the generation method of rotation animation is explained. In rotation animation, angle of rotation of a 
3-dimensional each character is generated as data. As a standard at the time of computing a rotation at the 
time of the data generation, the following two kinds can be considered like the case of the amount of parallel 
translation. 

standard (1): — the rotation per frame is not depended on a frame number, but is set constant. 
Standard (2): Don't depend the total rotation on a frame number, but set it constant. 

[0060]Which standard is adopted may specify by the device side, and it may enable it to set up a user. Here, the 
case where a standard (2) is adopted is explained. It is necessary to solve a boundary value problem like the 
case of parallel translation animation by making angle of rotation in the animation start time of a motion state, 
and angle of rotation in the animation finish time of a motion state into a boundary condition, and to compute the 
rotation per unit time. 

[0061]After setting the total frame number to TFRM and n rotation (n is a positive integer's) making only a frame 
number FRM into the circumference of a x axis by a constant angular velocity from the frame time TR as an 
example, the remaining frames explain the case of the animation which maintains a state of rest. In this case, 
angle of rotation (rx, ry, rz) of the frame time t and the character at that time fills the following relations. 

(1) It is = (rx, ry, rz) (0, 0, 0) at the time of 0<=t<=TR. 

(2) It is = (2pixn/FRMx (t-TR), 0, 0) (rx, ry, rz) at the time of TR<t<=TR+FRM. 

(3) It is = (2 pixn, 0, 0) (rx, ry, rz) at the time of TR+FRM<t<=TFRM. 
However, a unit is a radian. 

[0062]The animation data generating device by this Embodiment 1 can generate the animation of a complicated 
three-dimensional character string by generating animation data to each three-dimensional character, combining 
above-mentioned scaling, parallel translation, and rotation simultaneously. Here, when generating animation data 
to each of a three-dimensional character, animation data may be generated, changing the parameter of a 
function little by little for every character. 

[0063]The example at the time of changing the parameter of a function little by little for every character of two 
or more three-dimensional characters is explained using drawing 9. Drawing 9 is a figure showing the animation 
by the 5th second in the example of drawing 3. First, the animation data generating part 105 generates the 
animation for 30 frames to which the character was located in a line with the horizontal single tier in the state of 
rest from the 0th second to the 1st second, as shown by "ABC" on the left-hand side of drawing 9. Next, the 
animation of "bound" in a motion state is generated. What is necessary is just to perform bound which carries 
out repeat range movement to each character, since a character is a thing on a par with a horizontal single tier 
also in the state of rest from the 5th second at this time. Here, when the number of times of bound is set up 
from the left-hand side character (namely, character "A"), respectively become "0", "1", "2", and — , as 
drawing 9 shows, parallel translation of "A", "B", and the "C" will be carried out by the route R101, R102, and 
R103, respectively. And it will rank with a horizontal single tier from the 5th second till the 7th second, and a 
visitor can be provided with the state where a character can be read. Thus, even if the kinds (for example, 
function corresponding to "bound", etc.) of function to be used are the same, they can provide the animation of 
a more complicated three-dimensional character by changing the parameter of a function little by little for every 
character. 

[0064]As shown by drawing 8 in a three-dimensional character, for example, it may be able to decompose into 
each parts, such as **, **, an umlaut. On the other hand, when generating the animation of a three-dimensional 
character, it may not move by animation for every character, or moves for every set of two or more characters. 
For example, if it is the character string "ABCDEF", it is a case so that animation may be generated for "AB", 
and "CD" and "EF" as ** or the bank, respectively. Therefore, in such a case, each parts of every, such as a 
portion of characters other than an umlaut and an umlaut, or the character three-dimension-ized for every set 
of a predetermined character is generated, and it may be made to generate animation data in the three- 
dimensional character generation part 103 to it using it. here, generating each part of every or the character 
three-dimension-ized for every set of a character, It is defining each part [ every ] of the or the local coordinate 
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system which has the starting point in the center of gravity of a shape boundary box and its shape boundary box 
for every set of a character like generation of a three-dimensional character. 

[0065]Although the animation data generated by the animation data generating part 105 is time series data of 
scaling, parallel translation, and rotation fundamentally, the data format as which this generated data is required 
changes with devices using that data. Therefore, the animation data generating part 105 may have a means to 
change a data format. 

[0066]Thus, according to the animation data generating device by this Embodiment 1. The animation data of a 
state of rest is generated so that it may be in the state where a three-dimensional character can read, The 
frame number computed by the frame number calculation part 102, By and the thing provided with the animation 
data generating part 105 which moves so that it may tie to the animation data of a state of rest using the 
function corresponding to the kind of animation set up by the interface part 101, and generates the animation 
data of the three-dimensional character of a state. Also when generating three-dimensional character- 
animations data based on a function, the state where a three-dimensional character can be read during the state 
of rest of the animation can be provided. By the interface part 101, since time assignment of the state of rest is 
performed, the state where the three-dimensional character can be read can be brought to the period specified 
by a user. 

[0067]Although this Embodiment 1 explained the case where the character used by animation was set up by the 
interface part 101, The character string of the three-dimensional character beforehand used for the storage 
parts store 104 by animation is made to memorize, and it may be made to generate animation data using the 
three-dimensional character. In this case, setting out of the character by the interface part 101 becomes 
unnecessary. 

[0068]Although this Embodiment 1 explained the case where only arrangement of the character of a state of 
rest was set up in the state-of-rest template, The position of the character string is also set to the state-of- 
rest template, and the position of the character string is moved by the animation data generating part 105 as a 
boundary condition, and it may be made to generate the animation data of a state by it. 

[0069](Embodiment 2) Drawing 10 is a block diagram showing the composition of the animation image generating 

device by the embodiment of the invention 2. In drawing 10, the animation image generating device by this 

Embodiment 2 is provided with the following. 

Interface part 101. 

Frame number calculation part 102. 

Three-dimensional character generation part 103. 

The storage parts store 104, the animation data generating part 105, the characteristic quantity calculation part 
201, the camera control part 202, and the rendering part 203. 

The composition and operation of the interface part 101, the frame number calculation part 102, the three- 
dimensional character generation part 103, the storage parts store 104, and the animation data generating part 
105 are the same as that of Embodiment 1, and omit the explanation. 

[0070]The characteristic quantity calculation part 201 computes the characteristic quantity which is a quantity 
characteristic of the animation of a three-dimensional character. As this characteristic quantity, there are the 
maximum and the minimum (an animation boundary box is called hereafter) of space movement magnitude in the 
global coordinate system of a 3-dimensional each character, the position of a 3-dimensional each character, a 
posture, etc. Such characteristic quantity is needed when considering control of the camera position at the time 
of generating an image, and composition with other objects. 

[0071]The camera control part 202 controls the position and posture of a camera over animation data based on 
the characteristic quantity computed by the characteristic quantity calculation part 201 to be able to read the 
three-dimensional character of the animation of said state of rest. The rendering part 203 generates the 
animation image of a three-dimensional character using the animation data from the position, posture, and the 
animation data generating part 105 of the camera computed in the camera control part 202. 

[0072]Next, operation of the animation image generating device by this Embodiment 2 is explained. Drawing 1 1 is 
a flow chart for explaining operation of the animation image generating device by this Embodiment 2. Processing 
of Steps S101-S103 is the same as that of Embodiment 1, and omits the explanation. 

[0073]The characteristic quantity calculation part 201 receives the animation data generated by the animation 
data generating part 105, and computes the animation boundary box as characteristic quantity, the posture of 
each character of a state of rest, etc. from the data (Step S201). 

[0074]First, calculation of an animation boundary box is explained. The characteristic quantity calculation part 
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201 computes the maximum in the global coordinate system of the center of gravity of a 3-dimensional each 
character, and the minimum as a value of an animation boundary box. By the animation of scaling and rotation, 
the maximum and the minimum serve as barycentric coordinates of a shape boundary box among three kinds of 
fundamental animation mentioned above. Therefore, below, the calculating method of the animation boundary box 
at the time of generating the animation data accompanied by parallel translation is explained, (xmin, ymin, zmin), 
and the total frame number are set [ the initial position coordinates of a three-dimensional character / = (x y, z) 
(xO, yO, zO) and the animation maximum boundary box ] to TFRM for the (xmax, ymax, zmax) animation minimum 
boundary box. 

[0075](O If frame time is set to t, it will be referred to as xmax=xmin=xO, ymax=ymin=yO, and zmax=zmin=zO at 
the time of t= 0. 

(2) If xi is compared with xmax and xi>xmax becomes at the time of t=i, it will be considered as xmax=xi. If xi is 
compared with xmin and xKxmin becomes when that is not right, it will be considered as xmin=xi. This processing 
is performed from t= 1 to t=TFRM-1. Processing with the same said of yi and zi is performed. 
[0076]It was eventually obtained by such processing (xmax, ymax, zmax), and (xmin, ymin, zmin) are the 
coordinate values which specify an animation boundary box. And it passes along the rectangular parallelepiped 
which makes the point which these both show the two (there is nothing into the same side) peaks which counter, 
i.e., the point which both show, and the rectangular parallelepiped formed of a flat surface respectively vertical to 
the X-axis of a global coordinate system, a Y-axis, and the Z-axis serves as an animation boundary box. 
[0077]Here, the characteristic quantity calculation part 201 may compute an animation boundary box to the 
whole animation data, or may compute it for every animation of each motion state. In the case of the latter, the 
position of a camera can be more flexibly controlled now. 

[0078]In the case of animation which is emitted like "explosion", becoming very large is also considered and an 
animation boundary box is not suitable. Therefore, in such a case, when the maximum is provided in the size of 
the animation boundary box and it becomes it beyond the maximum, it may use as an animation boundary box 
which computed the maximum animation boundary box. 

[0079]Next, the position of each character in a state of rest and calculation of a posture are explained. The 
characteristic quantity calculation part 201 computes the position and posture of each character in a state of 
rest. These data is needed for the camera control at the time of generating the image mentioned later. In this 
Embodiment 2, what expressed z shaft-orientations unit vector of the character-coordinates system or the part 
coordinate system (local coordinate system) by the global coordinate system is defined as the attitude vector of 
a character. The character position in a state of rest and calculation of a posture follow the following 
procedures. However, the transformation matrix from a local coordinate system to a global coordinate system is 
set to R. These transformation matrices differ for every character of every, i.e., a local coordinate system, in 
principle. 

[0080](O Compute the character position of a 3-dimensional each character, i.e., the position of the starting 
point of each local coordinate system, (xb, yb, zb) in the frame section of a state of rest among animation data. 
(2) If the unit vector for z-axis Masakata of a character-coordinates system is set to vz=(0, 0, 1) T, it will ask 
for attitude vector vb=(xvb, yvb, zvb) T of a character by calculating vb=R*vz. However, T expresses 
transposition and * expresses a procession, a vector or a procession, and the product of matrices. 
[0081]The camera control part 202 computes the camera moving trucking and the posture for generating a 
three-dimensional character-animations image (Step S202). In the case of the animation of a three-dimensional 
character, in the animation section of a state of rest, it is dramatically important that a visitor can read a 
character string. Therefore, camera control is mainly made considering the camera position in the animation 
section of a state of rest as a standard (key-frame). 

[0082]First, all the animation sections explain the mode (fixed mode is called hereafter) which fixes the camera 
position. The coordinates of each character in animation finish time and an attitude vector are computed by the 
animation data generating part 105 and the characteristic quantity calculation part 201. In fixed mode, these data 
is used and a camera position posture is determined. Also in fixed mode, the three-dimensional character string 
in animation finish time The upper part of a picture, It has the template for determining to consider it as the 
picture seen from across for a while within limits which can read a character string for whether it is considered 
as the picture which displayed on which part of a center section and the lower part, or looked at the character 
string from the transverse plane etc. The determination of the camera position posture in fixed mode follows the 
following procedures. 
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(1) Position vector pi= of each character (x jt y j? Zj), Mean-place vector meanp= (x 0 +x t + ... +x N _ 1 ) (/N, (+y N _i 

[ yo+y^ ... ])/N, (+z N _ t [ z q +z 1 + ... ])/N) of a character string is computed from (i= 0 N-1). However, N is the 

number of characters and uses 3-dimensional each Monju's character position (xb, yb, zb) computed by the 
characteristic quantity calculation part 201 as the position vector pi of each character. 
[0083](2) Compute average attitude vector meanv of a character string in the same procedure as (1) from 
attitude vector vi= (xv j? yv jt zvj) (i= 0, N-1) of each character. Here, as the attitude vector vi of each 

character, attitude vector vb= (xvb, yvb, zvb) of the 3-dimensional each character computed by the 
characteristic quantity calculation part 201 is used. 

[0084](3) Next, determine the posture of a camera. In generating the image which looked at the character string 
from the transverse plane, what multiplied meanv by -1 serves as a sight line direction of a camera. In generating 
the image seen from across, let the vector which corrected meanv be a sight line direction. For example, drawing 
12 shows the correcting method in the case of generating the image which looked at the character string from 
the slanting upper part. If meanv= (mxv, myv, mzv), the angle theta which meanv and an XY plane make will serve 
as theta=arctan (mzv/L). However, L is the length of a vector when meanv is projected on an XY plane. In order 
to generate the image seen from the slanting upper part, it is necessary to compute vector meanvm= (mxvm, 
myvm, mzvm) which only the minute angle phi made rotate meanv further, meanvm is calculated by the following 
formulas. 

mxvm=cos(theta+phi) *cos (arctan (myv/mxv)) 
myvm=cos(theta+phi) *sin (arctan (myv/mxv)) 
mzvm=sin (theta+phi) 

However, * expresses a product. Let what multiplied this by -1 be a sight line direction vector. 
[0085](4) Next, determine a camera position. In a view transformation matrix, when MCAM and a transparent 
transformation procession are set to MPER and w=(x, y, z, 1) T and a surface-of-projection coordinate system 
are se t to cp=(xp, yp, zp, 1) T for a world coordinate, the relation between a world coordinate and a surface-of- 
projection coordinate system is expressed with cp=MPER*MCAM*w. 

[0086]When calculating using an upper type, meanp and meanv, or meanvm is used, After determining a rough 
camera position, a position is adjusted using the coordinates of each character in the animation section of a 
state of rest, shape boundary box data, and animation boundary box data. Although what kind of thing it may be 
sufficient as the method of this adjustment, it is important to adjust the distance from a character string so that 
the whole character string may be settled in a picture. 

[0087]Next, two or more sections of animation explain the deciding method of a camera position posture in case 
a state of rest exists. Also when two or more states of rest exist, it is also possible to use fixed mode to one of 
states of rest. Below, not fixed mode but the mode (move mode is called henceforth) which a camera moves into 
animation is explained. In move mode, the positional attitude of the camera in the animation section of each 
state of rest is first computed by the same method as fixed mode. The user can determine the rough positional 
attitude of a camera by template selection like the case of fixed mode for every animation section of a state of 
rest. In move mode, the moving trucking between the camera position postures in the animation section of the 
state of rest determined in the top is determined. Below as a deciding method of moving trucking, three kinds of 
methods are explained. 

[0088](Interpolation using a function) Interpolation using a function determines the course of the camera position 
posture in the animation section. As a function to be used, there are a linear function, a spline function, B-spline 
function, etc., for example. As an example, the camera position of the animation section of the adjoining state of 
rest is set to T (x jt y [r Zj) and T (x j+1 , y. +1 , z j+1 ), and the case where moving trucking in the meantime is 

determined using linear interpolation is explained. After starting movement, the camera position after the t frame 
will be set to T+t/TFRM(Xj, y i? z ; ) x(x j+1 -Xj and y i+1 -Yj and z j+1 -Zj) T if the frame number of a movement section 
is set to TFRM. It controls using the same method also about a camera attitude. 

[0089](Determination of the moving trucking using a move template) Although the determination of the moving 
trucking using a move template is a kind using a function of interpolation, it can set up a more complicated 
course. The move template supports the set of a function or a function which specifies the moving trucking of a 
camera, and 1 to 1 like the case of an animation template, and a user chooses one of them. To the selected 
template, from the camera position posture of the adjoining stillness section, the parameter of a function is 
determined using the same method as the case where animation data is generated, and the camera position 
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posture for every frame is computed. As an example, about interpolation by a linear function, and a z-coordinate 
about an x-coordinate and a y-coordinate, After separating from a character string far away with the frame 
(TFRM/2) of the first half (the z-coordinate of the point which separated is set to k), the case of camera 
movement which arrives at the animation section of the following state of rest is explained approaching again 
with the remaining frames (TFRM/2). Frame number t and the camera position at the time (xc, yc, zc) after 
starting movement fill the following relations. However, the frame number of (x j? y jt Zj), (x j+1 , y i+1 , and a 

movement section is set to TFRM for the camera position of the adjoining stillness section. 

[0090](0 the time of 0<=t<=TFRM/2 — = (xc, yc, zc) ( Xj +t/TFRMx (x j+r Xj), y^t/TFRMx (y^n^), and Zj +2x(k- 

Zj)/TFRMxt) 

(2) It is = (xc, yc, zc) (xj+t/TFRMx (x j+r Xj), yj+t/TFRMx (y^-y^ and 2 k-z i+l +2x(z j+1 -k)/TFRMxt) at the time of 
TFRM/2<t<=TFRM. 

[0091](Determination of the moving trucking which applied the optimization theory) In the method using an 
optimization theory, the course of a camera which maximizes a certain objective function f (P (t)) is determined 
automatically. P (t) is a function which controls the position and posture of a camera. As the objective function f, 
there are the number of characters etc. which appear in an image, for example. The determination of camera 
moving trucking P (t) which maximizes the objective function f can result in an optimization problem. 
[0092]f is made into the total number of characters displayed in a picture as an example, and the calculating 
method of moving trucking in case P (t) is expressed with a cubic spline function is explained. However, T (xs, 
ys, zs), T (xe, ye, ze), and a camera attitude are set to T (alphas, betas, gammas) and T (alphae, betae, gammae) 
for the camera position of the animation section of the adjoining state of rest. Since as for a cubic spline 
function the shape of a function will become settled uniquely if the value of a node point is decided, x ingredient 
of the moving trucking of a camera can be expressed as x (cXj), for example. However, cx { is coordinates of the 

i-th node point set up within the animation section, and are i= 0, N-1. N is the number of a node point. It can 
express in the same form also about y, z, alpha, beta, and gamma ingredient, and each ingredient of the moving 
trucking of a camera and a posture is set to y (cyj), z (cZj), alpha (calphaj), beta (cbetaj), and gamma (cgammaj). 

Therefore, the moving trucking of a camera can be expressed as P (cx jt cy jf czj, calpha^ cbeta jt cgammaj). 

[0093](D Generate the initial-movement-of-littoral-sand course P0 (cx jf cy^ czj, calpha^ cbeta i? cgammaj) of a 

camera. 

(2) Compute the value of the character total f displayed when a camera is controlled according to the course 
determined by (1), i.e., an objective function, using a transparent transformation procession. Here, a character 
total is calculated by the number of the starting point of the local coordinate system of each character which 
exists in a screen. 

[0094]Next, the following operations are repeated until the value of the objective function f serves as the 
maximum. 

(3) Update the coordinates (cx jt cy jf cz jf calpha jt cbetaj, cgammaj) of a node point in the direction which the value 
of the objective function f increases, and generate Pk (cx jr cy jP cZj, calphaj, cbetaj, cgammaj. It corrects, cx 0 =xs, 
cy 0 =ys, cz 0 =zs, calpha Q =alphas, cbeta Q =betas, cgamma 0 =gammas, cx NH =xe, cy N _ 1 =ye T cz N _ 1 =ze, and calpha N _ 
^alphae and cbeta N _ 1 =betae, It is referred to as cgamma N _ 1 =gammae, and these values are not changed. 

(4) Compute the value of the objective function f using a transparent transformation procession. 
[0095]Algorithms, such as the steepest descent method, a semi- Newton's method, a genetic algorithm, and a 
neural network, are applied to realization of the above-mentioned method, for example. Pn (cx jt cy jt cz jf calpha j( 

cbetaj, cgammaj obtained eventually serves as a course of the position and posture of a camera. When this 
method is used, the number of characters displayed in a picture during camera movement serves as the 
maximum. 

[0096]The rendering part 203 is generated independently of animation data, The data of the three-dimensional 
character memorized by the storage parts store 104, the animation data generated by the animation data 
generating part 105, And using the camera moving trucking generated in the camera control part 202, rendering 
processing is performed, an animation image is generated, and it outputs as picture image data (Step S203). This 
picture image data is eventually displayed using a display (not shown) etc. 
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[0097]Thus, according to the animation image generating device by this Embodiment 2. The characteristic 
quantity calculation part 201 which computes the characteristic quantity which is a quantity characteristic of 
the animation of a three-dimensional character, The camera control part 202 which computes the position and 
posture of a camera over animation data based on the characteristic quantity, By having had the rendering part 
203 which generates the animation image of a three-dimensional character using the position, the posture, and 
said animation data of the camera computed in the camera control part 202. The animation image of the three- 
dimensional character in a state of rest is generable so that a three-dimensional character can be read. 
[0098](Embodiment 3) Drawing 13 is a block diagram showing the composition of the animation image generating 
device by the embodiment of the invention 3. In drawing 13, the animation image generating device by this 
Embodiment 3 is provided with the following. 
Interface part 101. 
Frame number calculation part 102. 
Three-dimensional character generation part 103. 

The storage parts store 104, the animation data generating part 105, the characteristic quantity calculation part 
201, the camera control part 202, the rendering part 203, and the synchronizer 301. 

The composition and operation of those other than synchronizer 301 are the same as that of Embodiment 2, and 
omit the explanation. The synchronizer 301 compounds the animation image of the three-dimensional character 
generated by the rendering part 203 by the predetermined field in this editing image. 

[0099]Next, operation of the animation image generating device by this Embodiment 3 is explained. Drawing 14 is 
a flow chart for explaining operation of the animation image generating device by this Embodiment 3. The 
processing of those other than step S301 is the same as that of Embodiment 2, and omits the explanation. 
Drawing 15 is a figure for explaining the processing which compounds the animation image of a three- 
dimensional character on this editing image. 

[0100]The synchronizer 301 compounds the animation image and this editing image of a three-dimensional 
character so that it may not become the hindrance of this editing image (Step S301). First, with reference to the 
value of the animation boundary box computed about the 3-dimensional each character which constitutes a 
character string, the value of the animation boundary box of the whole character string is computed. Next, based 
on this editing image, it determines which position on a screen is made to develop the animation of a three- 
dimensional character string. The following three kinds of methods are explained about the deciding method of a 
development position. 

[0101](D Restrict beforehand the development position of the image edited by a method book which restricts 
the development position of this editing image on the screen, and develop the animation of a three-dimensional 
character in the other field. For example, set screen size to (WIDTH, HEIGHT) and this editing image, It restricts 
so that it may be developed in the rectangular area which makes (0, 0) (WIDTH, 2*HEIGHT/3) the peak (it does 
not adjoin) which counters, Let the development position of the animation of a three-dimensional character be a 
rectangular area which makes the peak which counters (0, 2*HEIGHT/3) (WIDTH, HEIGHT). By doing in this way, 
three-dimensional character animations and this editing image do not lap. 

[0102](2) While the method user who sets up by a user peruses this editing image, set up the development 
position of the animation of a three-dimensional character. For example, when pointing devices (not shown), 
such as a mouse, are prepared and a user sets up a rectangular area on a screen, the animation spread region of 
a three-dimensional character is determined. 

[0103](3) Determine the animation spread region of a three-dimensional character semi-automatically by 
applying graphic processing art to the image edited by a method book by this editing graphic processing. For 
example, a user sets up fields, such as characters not to infringe on by three-dimensional character animations, 
such as the field which takes the lead in a picture, i.e., a title etc., about the picture of the 1st frame of this 
editing image using pointing devices, such as a mouse. Next, the histogram of the information about the set-up 
field, the position of a field and area, and luminosity is computed. Since the move direction (motion vector) of a 
region, or area and a region and the histogram of luminosity have correlation by inter-frame, a field not to 
infringe on in an image about the image after two frame is pursued using these information. The above 
processing is performed about all the frames which develop the animation of a three-dimensional character, a 
field not to infringe on in this editing image is horizontal, and the vertical maximum and minimum are calculated. 
Finally, the animation spread region of a three-dimensional character is taken to fields other than the field which 
is horizontal and is surrounded at the vertical maximum and minimum. The way of taking may take so that the 
case where it takes so that area may serve as the greatest rectangular area, for example, and width may serve 
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as the greatest rectangular area. 

[0104]Next, how to compound an animation image and this editing image in the field on the screen determined by 
the method of (1) - (3) mentioned above, so that the animation of a three-dimensional character may be 
developed is explained. Here, the animation spread region of a three-dimensional character assumes that it is 
decided that it will be a rectangular area which makes the peak which counters (wO, hO) of the coordinate 
system set as this editing image, and (w1, hi). 

[0105](D First, pass along meanp, make meanv or meanvm into a direction vector, and set a camera as the 
position which serves as the suitable distance d from the character string in a state of rest. Thereby, meanp is 
in agreement with the center (WIDTH/2, HEIGHT/2) of the surface-of-projection coordinate system of a 
camera. Although the synchronizer 301 may compute this meanp, meanv, etc. uniquely, what was computed in 
the camera control part 202 may be used for them. 

[0106](2) About the eight peaks which constitute the animation boundary box of the whole character string, 
compute the coordinates in the surface-of-projection coordinate system of a camera using a central projection 
procession, horizontal and ask for the peak which takes the maximum and the minimum about a perpendicular 
direction. 

[0107](3) The field where the maximum and the minimum which were calculated above (2) develop the animation 
of a three-dimensional character, Namely, (WIDTH / 2- (w1-w0) / 2, HEIGHT / 2- (h1-h0) / 2), When not having 
fitted in the rectangular area which makes the peak which counters (WIDTH/2+(w1 -wO) /2, HEIGHT/2+(h1- 
hO) /2), Distance from a camera to a three-dimensional character is lengthened, and the camera control part 
202 is controlled to shorten, when enough settled in the field. 

[0108](4) Repeat processing of the above (3) until all the peak values of the above (2) exist in an animation 
spread region and a spread region serves as the maximum. 

[0109]The above processing generates the animation of the three-dimensional character compounded on this 
editing image. Rendering processing is performed to the generated animation and a two-dimensional image with 
alpha (transmittance signal) is generated. Here, alpha= 0 (perfect transparence) is set to the field of backgrounds 
other than a three-dimensional character. And the animation image and this editing image of a three-dimensional 
character which were generated are compounded. The coordinates in the animation image of a three- 
dimensional character (WIDTH / 2- (w1-w0) / 2, HEIGHT / 2- (h1-h0) / 2), A rectangular image is compounded 
as in agreement [, respectively ] with (wO, hO) of the coordinate system in this editing image, and (w1, hi) in 
(WIDTH/2+(w1-wO) /2, HEIGHT/2+(h1-hO) /2). Here, since the animation image of a three-dimensional 
character is transparent except the field of a three-dimensional character, this editing image is displayed on 
these fields. 

[01 10]Thus, it is possible to generate the animation image of a three-dimensional character so that it may not 
become the hindrance of this editing image. When the synchronizer 301 controlled the camera control part 202, 
made it the animation image of a three-dimensional character settled in above-mentioned explanation in the 
rectangular area which makes the peak which counters (wO, hO), and (w1, hi), but. It may be made for the 
synchronizer 301 to compound a three-dimensional character-animations image to this editing image by carrying 
out zooming of the animation image outputted from the rendering part 203, without performing such control. 
[01 1 1]By thus, the thing for which according to the animation image generating device by this Embodiment 3 this 
editing image was equipped with the synchronizer 301 which compounds the animation image of a three- 
dimensional character so that it might not become the hindrance of this editing image. The animation image of a 
three-dimensional character can prevent lapping with the important portion of this editing image, and can 
compound appropriately the animation image and this editing image of a three-dimensional character. 
[01 12](Embodiment 4) Drawing 16 is a block diagram showing the composition of the animation data generating 
device by the embodiment of the invention 4. The composition and operation of those other than voice interface 
part 401 are the same as that of Embodiment 1, and omit the explanation. The voice interface part 401 receives 
voice input, and sets up an animation template etc. based on the inputted sound. Namely, the voice interface 
part 401, Are making an animation template, and language, an onomatopoeia and mimesis correspond, and voice 
input, such as an onomatopoeia, is received, The speech recognition technology realized by software and 
hardware is applied, matching with the sound and animation template which were inputted is aimed at, and the 
animation template corresponding to the input is set up. For example, if the voice input "bound" and 
"PYOMPYON" occurs when sounds, such as "bound", "PYOMPYON", and "BOYOMBOYON", support "bound" 
of an animation template, "bound" will be set up as a kind of animation. Similarly, voice input may perform 
setting out of those other than an animation template, for example, setting out of a state-of-rest template, etc. 
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The function of voice interface parts 401 other than setting out of the animation template by voice input, etc. is 
the same as that of the interface part 101 by Embodiment 1, and omits the explanation. 
[01 13]Setting out of the kind of animation by this voice input, If a sound is not correctly inputted like 
"PYOMPYON", it may prevent from setting up the kind of animation, but a certain amount of width is given, for 
example, "bound" may be made to be set up as a kind of animation even in "POYOMPOYON." That is, it may be 
made to set up the kind of animation judged to be the closest to the voice input to a certain voice input. By 
doing in this way, the user can enjoy what kind of animation is set up by carrying out voice input of the 
onomatopoeia thought of at the time of setting out of the kind of animation, the mimesis, etc. suitably. Especially 
in the case of the animation data generating device as Thailand Toller, A user moves, it does not adhere to a 
specific thing about the kind of animation of a state in many cases, and the interface which excites a users 
interest can be provided by the kind of one of animation being set up by voice input in this way. 
[01 14]The animation data generating device explained by each above-mentioned embodiment and an animation 
image generating device may be constituted from hardware, or may consist of software by programmed control. 
In constituting from software, an animation data generation method, Or the recording medium which recorded the 
program which realizes an animation image generation method, When a system or a device is supplied and main 
processing parts, such as CPU of the system or a device, read and execute the program stored in this recording 
medium, the effect explained by each above-mentioned embodiment and the same effect can be acquired. 
[0115] 

[Effect of the Invention]The animation data of a state of rest is generated so that from the above explanation 
and it may be in the state where a three-dimensional character can read according to this invention, The frame 
number computed by the frame number calculation part, By and the thing provided with the animation data 
genera ting part which moves so that it may tie to the animation data of a state of rest using the function 
corresponding to the kind of animation set up by the interface part, and generates the animation data of the 
three-dimensional character of a state. Also when generating three-dimensional character-animations data 
based on a function, can provide the state where a three-dimensional character can be read during the state of 
rest of the animation, and by an interface part. Since time assignment of the state of rest is performed, the 
effect that the state where the three-dimensional character can be read can be brought to the period specified 
by a user is acquired. 

[0116]The characteristic quantity calculation part which computes the characteristic quantity which is a quantity 
characteristic of the animation of a three-dimensional character according to this invention, The camera control 
part which computes the position and posture of a camera over animation data based on the characteristic 
quantity, By having had the rendering part which generates the animation image of a three-dimensional 
character using the position, the posture, and said animation data of the camera computed in the camera control 
part. The effect which can generate the animation image of the three-dimensional character in a state of rest is 
acquired so that a three-dimensional character can be read. 

[01 17]By what according to this invention this editing image was equipped with the synchronizer which 
compounds three-dimensional Monju's animation image for so that it might not become the hindrance of this 
editing image. Three-dimensional Monju's animation image can be prevented from lapping with the important 
portion of this editing image, and the effect which can compound appropriately three-dimensional Monju's 
animation image and this editing image is acquired. 

[01 18]According to this invention, voice input can be received and the kind of animation, etc. can be set up with 
a sound further again by having had the voice interface part which sets up an animation template etc. based on 
the inputted sound. 



[Translation done.] 
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TtX^cOT-* - is 3 >-££fi£-tl> Z k a*TS 

3&7c:£^T^y<-^3y££j&-t& ~t 

[00 16] 4fc, *»J:S7-^-y3yf-i' 

T-*-^ 3 >cr>mmnmfet:®%lZ'no h 
[00 17] ifz. *»J:?i7-^-y3yf-^ 



3 yf-^xj«i!(l »£S*ut#±««fc:*Jtt4 3& 
TEX^wieyijta^v . miat? «i«7-^ g 

mz i ittf , ifikK«c*i ft s **oea?ij & t issrt & 

jaw* i k * aMfoW^fi* . 

[00 18] 4fc. *»j:j7-^-y3yf-^ 
»±«!Bt:*Jtt4 3^7C^^K?iJ^ISS-tl> C k 

m±w®tz&ii-&3ft7t$:3 : conm<7)&%. 

[00 19] £tz. *»i|,7-^-y 3 yf-? 
-is 3 y-f-^Sr^a-^S - k ZW&t-th hcOX'fo 

immz&tixi. *~-yis-j±zm^x±!8.-f&z 
ttfmm.x'b&vnmmmizm'K t-*-~> 3 

lZ±ffcfZ> ZttfX Z . $^>{Cl, ^c7)T-y<-^3 ><75 

[0 0 2 0] *»iS7^-y 3 yf-^ 
itfSIWi, mlBT-^-^3 v?-?&m.W.i,zii\-> 
X, BtflBT-^-^s yf-^«»i, Jfey^^lv ¥ 

xr-*-i'By7 i -?z±j8.i-&zk£m®t-f&t> 

toX'hh. ^mzi.tt\t. %&M>K W^ift, St/' 

Etew 1 tUiwjpiicitiE-rs r^^-v- 9 > Sr^-t 
4 i k^t-^ . ^cor-^-^ 3 y^ffitm^MPni^ 

[002 1] *^CU7-^-y 3 yf-i' 
^JS^ati. MIBT-y<-^3 y7 : -^«gtl:fc^ 

T-^-v 3 y-f-^ ££j£-r& - k Sr^PHtk l><7) 

ift ^ * 4 * - ^ 3 y ^ i k ** x z h 

[002 2] ttz. ^W&ZkhT-X-i' b>7—9 

^mmt, ffli&r-^-v-a >T-?±f&mw.i,zii^ 

X. frlBT-^-y'a y^r-f&SMlt. #:fc*<9ffl* 

iosufirk , s>4v^4^o^rktcr-y<-^3 y 
?-7*£.fcthzt*¥fWLb-?hi><r)Xfoz>. ip-wn 

izXtHf, &Jt^c?>M«co%lQ.Z't. 
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ZblzX^X, X<0mm%mZtKi:&T-*-^3>Z: 

±f$.xz, muix^m^^tuz. jc^m^zb 

tCT-^-^a y Z b IZ £ nX . T- 
3 ytfMmztz z b ZWjK'Z btfx* 

4. 

[00 2 3] 4fc, *%BJtcJ:Sr-^-v3 Vv-'-^ 

i&fe-r&z i>w#i&. *mnzxti 

Jy 3 ycosafciftirrs C t T\ jl~ iWjtSfcflW, 
[00 24] ttc. *JMtJ:4T->->' 3Vf-^ 

IiiiXf77t. 3 <K7c3£?:#gM* d &VtMb%& X o 

izmi2ft±imc?>T-*-*> 3 yf-'-f&zu&L. mis 
RxmMx TvTiz£*)m.feztitzT-*-i' a ynm 

3 yf- * KoSrtf 4 «t o {z msSbt W&<n 3 ases?? 

*3tmz£tnx. mmzm^^x 3Wtx^r-^--^ 

»±«3B«oJt8ISIK; 3 <XtES:*£«* o h tttt*«flWS 
[00 2 5] 4fc H ♦RHHtciin^tA— ^«*ffi |, J 

^■^ro^5AiB»«E*{i. 3^7c^:^r-^-v 
3 y tc ft £ Uj § i: »it#3B b <7)«$fflM%m *) m 

m-ttyU-^Wn.iH^'r-yy'b. 3<'KyfX^m.^o 

&tmb%&£d {zmim±.tmcDT-* » yf- 



^-y3yf-?4Sxf7ril:nyf J .-^(;iff 

lzlh.lt , BBfctX-^V^t 3^7C*^T-^-^ 3 >f 

Zcr>T-*-is-i>cr)ffi&M. 
McommiZ 3 ^tc^ #SR £ 4 £ *< 
T'§^Sft*^#^ixS. 4£. ^^-7i-x»(:J: 

o . * coifikvmn&fffiMzm r >m r )in^x\^tz 

«BPb1(c^o t < & Z b &X£ hM-hmhtih. 
[00 26] ±fc, *»HBicj:srn^5A{i. 3^7C 

■x&vr- *-^3v\za\^hmib\mb »±*m t <v 
?i—j>.m.£Miii-t&yu-j>mniiiATvTb. 3<x 

i ^x , fiief?±m^ r-x -^3 y-r- ^ toiw* 
<t o tfljiei&&«JB<o 3<^7f;^or-x iy 3 yf-? 

\L°jL-?t,zmft£-tt&fztbcr)t>(F>X3b&. #3feHJ!fc: <t ix 
(i\ RB»t3lr?^-C 3^7C^T-y<-^ 3 >f-?S 

rate 3»5Kt^SrSlA o SttSI2-ffitt-ri> Z btfX'Z h 
ym&ft$>1xh. £fz. 4 y?-y*-xmzj; -e 

3 ^Tc^ sr o h Am i ^- l ^jwia 

[0 0 27] £fz. *%.Wlz£&T-X-isayWi&>ii 

s t b ?mmm%m o is o . &^rhi # «t«w 
r-x-^ 3 y<7)««^is^-r^^ y^-7 x-xgp 

jy 3 yOB#p B ie^f "J 0 * 0 ICXtJIt vC . T-y< - v 3 > 
c7)7^-AgC^mtil-rS7^-AiSrS[aia5i:. 

ysyf-^^L. |irlE7lx-A|SWtiig|!tCJ;0» 

^M^^fflv^T, Buiatfih^^T-X-Sysyf--^ 
tcoSrtf S «fc d lcmiie»J^ m&co 3 ^tcX^^T-X ^ 
3 y"r- 9 Z±J&-t& -y- 3 yf-? . 

K3<jc7ES:^r-x - jy 3 yizwmttMx-h&mi 

>-3ycr>3 ttjt-X^tfW&b h i. o iz s ffiriB88*K£-? 
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T - v 3 > B*f«£ I- V y V > tZtimz. 
TtXttVUtsZ k &±W&lzi5tfZ> 3 

[00 28] ttz. *%tylZ£&T~*-i'3>m%± 
mltt*y?> hvt-ivmK m±imiz&li& 3<k7t 

■x^mmm/mm^? hii-^m^^x^^yconmRW 
o \iz-th z t wx'% h^)%tmhixh . 

[0029]*fc, ■*WW,z£hT=-*-i'*>mik$L 

$Mm±, mflET-^-^3 ym^^mzti^x. 
mitt Ayayh o-/PgK>^ mmcoffi ±WRl£&lf& 

m&vim**ti*ti0»±ii!MZk iznta l . « 
& # * ^ <7)&w.mfmm ^mm-ttmrnzx^xn 

tb-TS £ k £#©k-t& tOtftS. *3&mz£tU£^ 
»±«JBr k C 3 ^7C^5rSStf C k * S T"£ & i 3 02 3 

tftjrr s z k #t & 4 fm&& t>ti& . 

[00 30] *%BB(:J:^7-^-y3>Wt4 
Bute* o-;U3R± , «S8cco»ih«JBt=*s It h 

w.msm&&zti?ticr>ft±imz" t tc *as u 
R£j:oT»&*s£ 

BBfciftJf . #±tt»r k 3<>C7E*: i ? : *tttM k 3&*T" 
%&£0t,Z3ftn^<VT-*-i'3yVkt&£>}EJ8.-fZ> 
Z k #T # . 5 <o t - #±#«Sf3I<9# .* 9 cr)&mm% 

[003 1 ] #^(:J:ST-^-y3yi!*f4 

*HWfllt:*jJtftW€<ofW*tc, mt^yy) y?mz 
X r>£.&Ztitz3<Xjt$:^cDT—*-i<- 3 ym&Hrf& 

e>izffiz_fzz b*mmb-t&l><r>x*h 
i, *%mz£tH£. *«BB*«k3»:7C^<7)r-^- 
^ 3 y»«k £ - k 4S&**«»<?> 

[00 3 2] *»J:liT^-y3y«M 



«E^**36*. *«BB5(!«tCJoV^T3^7C^<7)r-^- 
^ 3 § ft* < & v «*ua*W>«Wfc: . M1B 

3^7c*^r-^- ^ 3 ymki-^trh z t &w® 

>-thi><7)X'foh. *»WCJ:ittf. 3Wt#¥<rrr- 

*-i/3 yvkm\ ^mmmnm^wzn&hz t 

[00 33 ] 2tcf6BB{cj;sr-^-^3>««± 

SS k »ih«!B k cOB#p a 16^=5rSiJ ■) S at>W # ««« 
r-^-^3>c7D®a^^-ri.lS^x-r /Tk, fltflS 

cdt-*-^ 3 ^ci#aw**T*4waui*jiaj"t6 
«o 3 Kitx^tfwm hXoiz^ mmmmzm-i u-ct 

*W&thf]*y^iy hn-/Uf -/7J:. flK*^7 

mwcbuIst-^— ^3 y^— ?zm*<^x. 3<xtc 

•7 7°k tfll^Tti k . 

±Wf , 3 WtXttWitsZ k a3C, #jhtt 

[0 0 34 ] ^IfeBjHci&nyb'A-^i^IXO 
3 > tcti ft 4 t!i $ W& k »ih«!B k OBffilft&M 0 « 

d , Riftm z limn r-*-i/ 3 ycoa«$riS5E-r^. 
^ 3 yc^7 u-^iMm-rh 7 u-Aiiuixf7 7 

k . 3 &7c:fc?a^ dS««k^:SJ:-5t H?ie» ih^ 

ftxr-vTizi. o%&ztitz7)s-j*m.. Rvmm.fc 
xtytizx <om.%.ztitzT-*->>3ycr>nmizttm 

y 3 yf-^^iltsr-^-y 3 yf-^4i^f 
•/ r k , IS 3 <X7cA^t~-x - ^ 3 yizwameMrc 
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anmazm^^x mtzr-ji-y a y^-fizn-th 
xKymmRvm&zn.tti't&txx =? yvu->vx 
f77L frlE^ ^ 7 ^ y V v-juxt- y 7°-cSLtfJ § ti 

3&7t£^T-^-y 3 y^fftSr^Bic; 

•T4 y yf'J yyx^-yTt £3 yta-j'c^ 

4 7t*6tfD7°n ^ 5 -A £ lei* L/ci> <7)T$> 4 . -*W!iUz J: 
[0 0 3 5] ttz. Jf$tmz£hTn7y2>.VX, 3&7C 

jc^co - y 3 y izts it 4 m Z vm 1 1 f±ViB t <r> 
wt8m%m o m o . £ m^r-^ - y 3 y « 

gSdTtBX-f -v T t , 3 ?£7C£^*m^ d 4««i: & 4 J: 

-^-yayf-^ icow 4 x o izmmm z w.mn 3 

&7tX¥<r)T-* y 3 y-r- ? £±f&-f 4 T—X - y 3 

y t wm^mxh 4 wmm nmrnma x -f 
vrt . tfrEffjttffllcoT^-y 3 y^^TcX^' 

y r - ? d*hr 4 # ^ 9 <7)fiXS.l^g§? * S:aj-T 4 77 * 

y 3 ytyiM^tfi-t&yyy ] J yrxr vTtt? yt° 
^-9\,z , mi% J <khtzVb<r)%><F>X'foh. ^WMlzXti 
t£ , 3 &7Cfc* Sr Wits Zbti { X"£&£. dfc, » jbRJBfc: 
£lt4 3?X7C^OT-y<-y 3 yH*flSr±fK^4Ci: 

[00 36] 

commmm 1 1 ± 4 r^* - y 3 y r- *£j£is«<z> 
flu^^-r^o y ?mx'hh« aictivvr, *hmw 

E«l i:il.r^^-y 3 yf-^4«glli, 4 y? 

-7x-X»10 1t. ^y-A^ttJgPl 02t, 3 
&7C:fc*±j£gl$ 103fc, ie«SP 1 0 4 , -y 

3 y^'-^^fS;^! o sb^mth,, 

[00 37] -i y^-7x-XgPl 0 1 Ji, JL— fA7] 

or-* -y 3 y tc&(t!>»j& *t«fc t <n#fffi 



x-xg|5i o lie J: OlS^Six^T-^-y 3 ycoB#P H 1 
w^rfJOisotia^v^T. r^.^-y 3 y<7)7ix- Age 
^jraj-t*. 3iX7ex^«»i o 3i±. o^-7i 

^Sr^«-r4o ie«»10 4ii, »^««^)T^^-y 
ae^'J . 3 ^TC^^^fifeSB 1 0 3 f ix/i 3 }^tc^ 
[0 0 38] T-X-yByf—fte&Ml 0 5JS, 3 
-y 3 >f-?J«L, 7U-A»JftBai510 2KJ: 

1 *)Wi%.Ztx.tzT~*-y a y<7)S?S^i£-r4RI 

4 «t o Cib i 3 ^tc^cT) T-p< -y 3 yf-? 
£»f 4 . 

[0039] ^(C. *HJfeO^®HcJ:4T^^-y3 
yr-?£)£§£B^iftmco^Tt&BJ^ri>. H2(i, * 
1 (cJ: l»7-^-y 3 yf-^4^i^i 

-f . ^y^7 x-XgP 1 0 1 IZ& *) , Bffa0 3^7C^ 
T— * - y 3 y 4 <0t*5?^ ^ 9 ^ - ^ * f&E 

T4fc*><oawt*«*i«s^. r-y<-y 3 y««*s^i:" 

*«K£$tLl> (7T77S101). 

[0040] H3(i, ^ys>y^~xmioi<n^m 
Z^-tmx'hh. r-*-y 3 yis^^ ^ y K>7Tii. 

-y 3 y<^B#iaw^8«J o IS 0 . 3 ^tc^t-^ 
-y a yX'W-'tffim^&Ufc. %kk ■ Wi'itczZfioX* 
^r-^-y 3 y<r>m§.coikm%y*'<7 o . t~a- 
y 3 y^rm^m Y )m r >\i. r^^-y 3 ><n&em 

(H»&^rat»T^ia) ^iS5e. awB#tt!B4Jtttif 

it*tlW)T-*-y 3 yKlrfSKOIftStJ: Off 3 . 
iifSflif <7^ y 9 XCCiE^flSr A73 L , T^.y< 
-yg^^ffilSftSti. a3T"^$ix4m^JT- 

(±. r-^-y g ynmzfflizi ofpt^^x\^. <x 
t. er-^-s/a ^iwfflSrv^<-p*»wiaafc:4MW-f * 
licio, r-y< - y 3 yotb £ ^mau f S!>±*«^ 

b X'fo *) , H 3 -Cfcttft tfc?V N-T- ^ 2 ixT v ^ 4 . f?±« 
JB>{4. 3^7C^^Wfflft^i:"^ff^-r\ »±LT 

irC^4o ^^^PHlOfJOSSOti. 7l/-Affi 

lXhX^\ £?z. - y 3 y^)B#PBl6<]=S:»') 

0 5 0 J4 . #KfS<7)^tc^ $ at v^4 f - *x h # -y 
^ x t»T^f HfiOffi Sr 4 i i -5 1 LT t 

(. . &mffl i <-<?)M: $ * SHfc § * 4 >! t tc J: -j 
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[004 11W:, ■TOT-.X-S'gyift^-f >Y*7 

^ 3 >-^^i:|s]«WT-5„ 03TJ4, T-^-^sy 

U-bZLX. "m-W , "«S-?'J" . "fSW>" 
#f£5££ixT^S. ^<IT% "A'^yK" k(±, 114 
( a ) T^ftS J: o {C, #—/l'tfmcr>±.X"Wts <t 5 lz 

T$>9. "mW kit. 04 (b) X^Zti&Xolz, 
It tbbmt o X t ^tzX^WZixWthlih^-ftmz 
^lHo-CvKT-^-yjyT'M. "fit— 

w . . "w k(i. -eixm05 (a) 

~0 5 < c ) tf> J: -3 tc^/i£^iJ^WiU#K^ t T" 
[0 04 2] 4fc. ^^T-^-^sVfS^-f 

tc i 0 . 3 ;X7£^:*r-^ - y 3 y fffl t 
t>ff3„ -eoxfc^i. A^RJgO'-K ma 
<0X^ t H=5r k'T'A^J-r & >! k K J: 9 3 „ II 
3X'it. "ABC" *»A*S<iTV^4. 
[004 3] tlW, Wilf, UBWttJB-CX^J^fll 
H^ff ihttM-r >-TU- h (05 (a) ) SriMtRL, 

%<F>®.<rm% imcomzx¥mmiz&£.fii±imT > 
rwh (05 (b) ) srai^-rsifct^rffitfts 

- y 3 y <0*t1»tcM»fci k {i^Tffi-C* -eil 

^m±Am.^^m^-\m^ s ehk«o**>t-* -y 
ttehrot-.* -y 3 y s-ifcefc-r-s. i k (i^ffi-c* 

?7x-XS510 1T14, £S£1SU H^^tS 

^— ya vfyri/- k MtSfyru-h 

[0 0 44] ^fc. r-^-va>-OB#^e^fiJ0iS0 

k ib # *9bot— * - x 3 y <Dmm<o'MiR k izm t -c 

it. Z<omftcD¥-Mtf®&LXh£^. 

^mnm&mt . ^n-; ^sKR-ae* § ft & t 



kZfi 0 3 KTtcDMimfflx^mm&cD z 1 -c* 

0. -eoMi. 3#7t£P B l+wFJr£«2£*£KlS^ 
«ftS^iJ«fl«fflSt*iftSU ! Srv>i:* 
fcU4, -f^/i-Mlo (X. Y, Z) = (0. 0, 0) 
ktth. 

[0045] &fz. *mncomm 1 xu. r-yyu- h 
im^xMzwmizmi&T-j—i'' 3 ycomm^nfik 

Witf, itt«Wls^fflv^-cr-^-y3y^««&lS« 

UWKOffiBk'f h k % izcofr. T-VTV-Yts:k £fflv^ 
[0046] ~7V-2±Wfi#M \ 02tt, 0?-7i 

-xgp 1 0 1 Tt&esix^T-.x-v" 3 ycnmmitcm 

y 3 y^7i/- Ai&£Ji:tiW& (xf77Sio 
2) . -ec07^-A^omai«±. *"f»jh«JB^&« 

j*mzimthzk\,z£*)ft*>ix&. mux. m^za 

if& "/^yb" W-^-yayii i&t)>e>5&& 
X'X'bhtzisb. l®£3 0yU—Ak-t&k. 4&ftcr> 

w-K, -rzc£>-hi 2 07u-j±knitizti&„ y\y 

[004 7] 3ft.ft$i¥&&Ml 0 3«, ^ y^-7i 

-xgpi 0 1 otft^Sftfc^SrSftr , -ewx^ 

Sr3^7C^I»» 06 {4. "A" Sr3^7C^L7 , i- 
«**^H-Cft4. ZZX\ X^3<mitthkit, 

y y 'j # -v 9 x t , a - f] ivrnmak t £ iss-r s <r t * 

v^d„ mw^yyvtf-vyxklt. 3<X7cfcl 

m&kit, %<nmw^ yyv # -vrwm'kzwL&k 

Uxy WCflJo k § OBffflA^ 2 yDCfc^kS: 0 , 

3 *> . z jns<^ffl*^ ^ v vfiw&w ^y ?' v * v ^ x 

iOfflSr^fflSfkL. t>3— *<0B^IiSbi:t 

^tltz3Wt-X^)"r-9it, leitgP 1 0 4 tcjS^ix. 
^Citf2«$ft4 . 3 i*^k3ftS*£(:: 

(i. #^rktc^^3^7l:^07 ; '-^* i ie'tSg|51 0 



(11) n2 003-51029 (P2003-51029A) 



[oo48]^fc, ^mmmm 1 tu 3 ycTt^^s 

ff 1 0 3£fli.§ffl&i: I/O****, 3^7C3t^l«gP 

tojcr*)3VG&c'r¥-?k awi jctwBMit/s-y- 

1 0 53rifCJflv*ftJ:-3fc:l,TfcJ:^. 
[00493 IBttSff 10411 3 ^tc^^SR 1 0 3 
X 0 ±JRS ft£ 3 <X7tJ&e>T—?UX9Hz t> , d cor 
- £/ a yf- ^ifl^BTSttSilT «/^»# 

y 71/ - h & » ihtt^tcfc ft !> ;£^coffi?i| =5: if 

[00 50] r^-v-ayr-^jftgn o 5d r 

f?ihm^*itti»3^7ts:^s^ij. & 

-*an o ia»$>sttflx&. r-^-yavtyri/- 
Hci^^ixST-^-s^ycoa^Ji 

T^<-i'3yf ; -?cO£j&tcffl^.I>ra$L tfzumw 

Hit. ttz. T—J—isayTm^btl&JC^lZttftf? 
SB^TC^cO^-^SrfEligBl 0 4*^JROtii-r. § 

-^»*7U-A»ncaj*i 0 2*»^>sttBXi.. L 

£ (Xf'v/S 10 3). 

[00 5 1 ] T-* — ^ 3 y^-^cO^figc 7 )— fEfftSr^ 

( i ) t-r, »±m&izMf&3d&ix&cr>sm, av 

ST-^-xayT-^fc^lfc-fl.* mUZ. H3T'^ 
$ ft £ X o lz T— * - v 3 ij 0 IS 0 #*5r $ ixX O 5 

*&t= « . * -rwitmttcfc its acses^ttitffiii * s 

itfltmi&ftST^-S'a y^'-r^ifi^S. .KO 

3 yf-^ei 0 511 iattSBl 0 4*>feMLfc 
3<JT7C35:^O#^c0o— tf/l/^^HiJftS zifcWJii' 

zmizmizMiK&z tizxK), ffiitimiziniz, r- 

^-y 3 yf-^JM«. iof?±Mi, 71/- 
Affcgftgfil 0 2*»£WtWofc7^— AR^Srtfrt 
£j£§ix£::i:i:&£,, SrtJ. ico#jh«!B<?)r-^- 

cO 3 <ftn£&3 E aftM£' ^ > 'J x ? -x co^ffi Sfll 
|SMPffi±tc3:<-C<>J:vv, fl^ff. 15(a) 



itS^t. "A" 3&* — "A" £>n-#yl/g 
S^f zttcoffia*-?-* t-X«0g|5^t= "B" «n-^f;H 
«*<OIRjS**<-&J:dtL. Zt>tz. "B" iHztt 
tcts^-CvW-tx^iat "C" tf<&£ol,zLXi>£ 
t*. Z^m^Ui "A" 

" C " fc =Sr & *\ "ABC" {if3?<&- d & ttfiS k 

[0052] (2) ixic r-^-^a^satcwje; 

-tSWftfcowt, 7L-- AlSfftb^l 0 2*»4>*tK 
o^7l/-ASSL *M>tt:fc^££<o-S-;tfciT.fc* 
fk RVffkimiztett&X^im.. 99b 

<^W»<7V * 5 sflrJs, 

[0053] ( 3 ) ftt^t. ftjes<x/s^ , c5^-^tai 
3 <jo£S:^ w Sr maw s # « co 3 ^tcX^ r t cor-^< 

[00 54] hl^t, T-^-xa yco**W^:S* 
(i. fck- m>b (x^r-Vy? ) , TOf?»J, Hire* 
•9, ^^T-^-y 3 yco^<{i;, ^a^coS^Srffl 

U. ^il^3S^cOT-^-^3 yx-^cO^fKlwRIL 

[0055] 4-r. xt-'jy/r-^-yay^fi 
t;ov>TiKBB-rs„ x-jr— u y^r-^-i/ 3 y-m, 

T^fi!<:§ixl»„ xy-'j yyt,zm^t>ti&m$kk IX 
(±, Wi.{f«^IW». 2^Mifc. HfcRIRSr if 
^hmW.zi.^XWshx'r-^yyr-A-^^y 

yfyri/-bS:«»LTtJ:^. — fiRIi: LT. &7l/ 
-ARSrTFRMkL-, tS^RIRSrffl^T 7 l/-AB#Ji| 
TR«^, 71/-AgcFRMT'^:=F : *x|fi*^^«mt 

7tf*. S0co7i/-A{±7.7--'J yy^^iicottffi 
&Mft-t&T-*-i'aycr>m&i l z'o^xim-fz>. z. 
7 l/-AB#^l| 1 1 , ^cob^cox^-- u y^'ffi 

( s x , s y , s z ) (imTcora^^ii^-t. 

[0056] ( 1 ) 0<=t< = TR<Oi:£. (sx, 
sy, sz ) = ( 1 , 1. 1) 

( 2 ) TR<t< = TR + FRMcOt§, (sx, s 
y, s z ) = ((«- 1 ) /FRMXt + ( FRM-« 
TR+TR ) /FRM, 1.1) 

(3) TR + F RM< x < = T F RMCOk c= s (sx, 
sy, s z ) = ( a , 1, 1) 
H7H "A" (c±iecO^J&5SfflL^^aS-^-f-H-C'* 
17 (a) ii, t =0(Ci3(tS3^7t:X : * : "A" $r 
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^LTV^„ 07 (b)(±, t=TFRM(C&{tl> 3& 
"A" ^LT&O. xttdjftCfcOT. 117 

[0057];W:, fff»T-^-y a ><D±mz-> 

mm ( 1 ) : i?\s-i>.fotz ] ocr%mm.i, yu-j^w 

[zXh-f-^t-th. 

mm (2) : tmm^i. yv-Mmzxb-r-'&t^ 
C00 58] t"h ^mmzmm-t&Mi. immxm 

l£LXh£<. a.—VifiK%.TZ &£olzLXi>£\<\ 
—fflib LX , 4 y?7i-xg|51 0 \X'f&%.%tltz3)% 
TCttcommmZ ( x 0 , y 0 , zO)J|7^-A 
IStJrT FRMt L .. ^M^^ffl^T^^-jU^I'jTR 
^£,7 RMT^txtt^E^fa^tb Lfc 

ft. « 9 <07 lx- AJi^-cO^Fjftffitt^&^t-^ T 
-^-ya^tontilHM-J. < 1 ) ?:» 
fflLfc*&. I7l/-Ate^fli5:v=(rax, 

o.o) fc-tsfc. yu-^mtt. %<n&f<ryX^p}\ 
CD3<X7t<±LW. ( x . y . z ) {iJaT<*>B8f*£»1i*:-t. 
( 1 ) 0<=t<=TR<7)bZ. (x, y, z) = (x 
0 . y 0 . z 0 ) 

(2) TR< t < =TR + F RM<7)i: ^ , (x, y, 
z) = (xO+mxX(t-TR), yO, zO) 

(3) TR+FRM<t<=TFRMWiJ, (x, 
y, z ) = (xO+mxXFRM, yO, zO) 

»M2) £aU8Ufc»^ T^-yaVf- 
7£fK,gl5 1 0 5Ti±. mtttMfOT—X—i' a ^BH*ftH# 

JWJ-TSfMI* 1 **. p = (px, 0, 0) 

fifi ( x. y . z ) (iJ^T^MflRSrSS^'r. 

(1) 0<=t<=TR(7)i:l, (x, y, z) = (x 
0 , y 0 , z 0 ) 

(2) TR<t< = TR+FRM^t^ (x, y, 
z ) = (px/FRMx (t-TR) + x0, yO, z 
0) 

(3) TR+FRM<t<=TFRMWtl, (x, 
y. z) = (xO+px, yO, zO) 

£ h t . ^HJt^JB® l(:i§r-^-y3>f-?4 



■t^xw-^m^x^-tzt^x^h. Ltztfix. z 
ftvtePWRt vxm^i ztizx*)^ mwmmizm-j 

<T-*-i/3>£±i$.i-&z:ttfXZh„ -WhL 
X „ 3&7C3£??)MB&S£ ( x , y, z) = (xO, 
yO, zO) , g7l^-AMTFRMtL> 71/-A 
Bf £|JT R*» y U-Aifc F R Mfc'ttS iST « 

( x , y , z ) U^T*>RI««rilifc-$\ 

(1) 0<=t< = TR<7)fc^ (x. y. z) = (x 
0 , y 0 , z 0 ) 

(2) TR<t< = TR+FRMc75tc : , (x. y. 
z) = (xO, y0+l/2xgx (t-TR) "2, 
z 0 ) 

(3) TR+FRM<t<=TFRMOtJ, (x, 
y, z) = (xO, y 0 + 1/2 x gxFRM " 2 , z 
0) 

fc*fu s (<o) i$n3}tm%.x'hh. 

I 0 0 5 9 ] . HHBT-^ - 5^ a Xn^fcHffliZ^ 

mz®mmz»&-t6m<7)mmbLxi3.. w-mmm^ 

( 1 ) : 1 71/- AftjtO^lUtefiS:, 7U-i» 
»M2) :&EHk*£> 7 <^-5gi:^ 

[0060] b'-hhnmmzmm-r&frte. rn.rn.mxM 

S£ LT i, J: < , jl— •TtfttS&C SiidfciLTfciv^. 
■T^TIi. S«P (2) *«fflLfe«^Ko^TRi!B^- 

m^T-^->- a ^>|*Tii*#JK*ittSISIlGfc*£%# 

[006 1] — fflj bLX . 871/-iR*TFRMi 

*>0t«j*«-«-CnEHc <nttiE<9SE») « 
0^7 1/- ixliff ±««SrttSr-r & T-.X a 
^KontRWi. d^-^. 7l/-A^ijth, 
CO^fO^C^COHHeAJ^ ( r x , r y , r z ) (ililTORI 

(1) 0<=t< = TRiOtl, (rx. ry, rz) 
= ( 0. 0 , 0 ) 

(2) TR< t < = T R+ F RMtfDi: # . (rx, r 
y, rz) = (2?rXn/FRMX (t-TR) , 0, 
0) 

(3) TR + FRM<t< = TF RM<7)£ c= , (rx, 
ry, rz) = (27txn, 0, 0) 
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[0062] ^rni&mm 1 tzi zr-x-is 3 yf- 

|3|«f t«*-&*>*T «* CO 3 9d&&£ti LX T-^ - 
T\ 3<X7C^<0#^t*tLTT— ^ — ^3 >-r-?£ 

& fc £ fc . 4Kfc*r k t= < 9 * - * * ')>- 1 

-fo^ i T =. A - Is 3 v -f'- ? £ L T t i. 
[0063]H95ffl^t. aft^a^TE*:^^*^ 

rk jcrsrw*? * t-r^it^tz^com 
atTcor^-^3 ySr^iaT*>s. r-^< 

-y 3 yf-?«Sl0 5li. 09tf>:HStf) "AB 
C " T'^SiiS «k -5 (c. 0»Bj6»6 1 »B4T^)»±« 
JBtrtJftiUI— WtXWM/Wf 3 0 7 U-ivfrOT- 

*.arj:v*. wsknx* (tthhtt "a" > 

-eJvW^y KcDGHR**. "0" , "1" , 
"2" . ■■■bKhXolz&feZtlX^&bZlzl^ H9 
T*t±0t. "A" , "B" . "C" «, <e*i-?*up 
- hR 1 0 1 , R 1 0 2 . RIO ZX'^tf&mth Z b 

[0064]^, 3#^?<7)4H;:{4. flaj £(£11 8 X 

tzftm-c* — 3^7c**cor-^- 

S & < T t . «R0>:S:^Jfc-& r k t T i, 
«fcVtf§-&i*S. m*.lf* "ABCDE F" 
^ijT&ilH'. "AB" k. "CD" k. "EF" bZ-Z 
ft?1xUbfrtz£VbLXT-X-i<-3>$:£j$rt-&£ 
dtcm^Xhh. Itzt^X. ZeryJzo&fr&lzli. 3 
Wt-&¥£&M1 0 3iCfc^T, 1 7A57bk'7i>97 

h ja^ox^awsr k'coii * ^awa r k . *> * v >iiB* 

Sco^O*-^rktc3<X7C^$^^Sr±^t. * 
ft£ ffl v >T T-.X - is 3 yf- * & «t 3 lc L X 

r k (c 3 ^Tt-fb^ iifcS:** 4*-^ 4 k (i , 3 jXtc^:^ 

<n±tiLbmmz. ^-cofl^cOgPfirk, *)l>v>(i^co 



H-t4dkT'*)4o 

[006 5] 4?t, T-^ — 2/a^7*— ^^(cffl 0 5 
-^-y 3 yr—?£j&l 0 5{±. f-?7t-?7 

[0066] zcr>£o(,z. xmnwmmiizx&T-* 

4 «t<B k sfir 4 «k 3 tcf?±tt«<7)T - ^ -y 3 yf-^ 
7b-Ai!cfl:tliapi 0 2tcJ; l 9i:tB$^7i/ 

sicor-^-^ 3 y^-^tcosrif 4 i a izmzwmco 

i/ 3 >"f*-^**a5 1 0 5 fcT, RHR(C*-^ 

fc . ^-coT-^ - 3 y<J0»±«!B^WHfc: 3 ftTCfc^ 
-y^-xu 10 1(:J:0. ^^tfit^ffico^WSrS'J 
jl— Wftje LfclSIBtcfto'C < 4 -I k *>"C'# 4 . 

[ o o 6 7 ] *mm.cr>mm 1 t«, t^^-s^ 3 
y-cfflc^^coiS^Sr-Y i o i -cff 

a y&iz-o i tftHfl Ltztf, a» t AlEtiss 1 o 4 

T-p<-^ 3 ytffl^S 3^7u3t^3t^I5rl51S?-ti: 

[0068] ^mmcomm 1 -cii. tfitm^v 
r-^^fKgPi 0 5xi±. z^x^n^imzmnikft 

b LXm£ttM<7)T-j(-i/ 3 >i-*-7$:±jiL-t&£3 

[0069] ( mtm&m 2)iioi±. *%bhohm 
cojbjb 2 tc j: h r-*-is3 >m&±$Lm.w.cnm®.*^ 
-r 7"o . y ^ HT-j) 4 . si i o tcis v>r , *mwz<o&m 2 

xgp 1 0 1 k , ? 102k. 3^tc^ 

Hum 103k. laitSB 104k. 3 >r- 

^^fiScg|51 05k. ^pfiUI*aia!2 0 lk. W53y 

b o-;ua 202k. v v¥ 'J y 2 0 3 k 

&o -f y^-7x-xgpi 0 1. 7\s-j±mn& 

3 1 0 2 . 3<X7Bt^*«IB 103, 1 0 4 . & 
t/'T-^< - ^3 y t 1 '- ?!kf&& 1 0 5 coflt«at^i6f^ 
14, 5Wt<0»!BlfcR«TA'). -e^>»WH*«*-r«. 



(14) 32003-51029 (P2003-51029A) 



[0070] EfSMffifJSIS 201(1 3 ttjcXZwr- 

LT(i. #3^7C^co^o-^^g^(c*J 
{t42SI3»i&*<50fbMiatJ f *'J^ (JUT. T-yf-v 

[00 7 1 ] 53> hn-/1^2 0 2(4. ffifEtfit 
=K!Bto - v- a >-c7) 3 <5:7C^*>'^ -Side, ft 

2 o 2r«aj$ix7t^^ m'ct- 

[0072]^:. *n*6^»2i;«tsr-^-^3 

mm<omm 2 tc 4 & r-y< - y 3 yv>ki&±i$.mwcomft 

xf7rsioi-sio3 co^Jiii, mmmm 1 1 
inure* 1 ?, z^mmi'-m^* 

[0073] j$iiXitiS2 0 1 (4. r^-y 3 yf 

fc'Sr^ai-rS (Af77S2 0 1 ) . 

[0 0 74] £i\ r^^-v-3 ys^yyjtf-v 

r-* ->■ 3 > r u # •/ ? xcofflk lx% 

aW"4. ±3£L^3a«0**W£T-y<-y 3 

fi. ^JMit i> izbw y y 'J # •/ ? xofi^^at 

3 yf'-^$:±^.t^:l^<7)r— .x— ^3 w^^iMf 
wiwimmmz < x . y , z ) = ( x 0 . y 0 . z 

0) . a yft^A'^y^iJ t; 7 ?XS: (xm 

ax, ymax, zmax) . 7-^-y3>l^^ , > 
y^'J # >y y*X£r (xmin, ymin, z m i n ) . 

[007 5] (1)7 l/-AB$£iJ£ t t , t - 0 

<7)<h!K xm a x = xm i n = x 0 , ymax = ymi 
n = y0, z m a x = z m i n = z 0 i: "^!> „ 

(2) t=i<?)B#, x i >xmaxJ;5:ML, xi> 
xmax&-£>(4\ xmax = xij;tli. 
-£(C(4 „ xiixmin £itt£ L . xi<xmin^f) 
(f. xm i n = x i Z&m®* . t = 1 t 



= T F RM — 1 y i . SlXz i (COWCtlsj 

[0076] .^4 3 KWmizj: K)&mMzftt>tLfc 

(xmax, ymax, zmax) , JfkJJf ( x m i n , 
ymin, zmin)i\ T— y< — ^ 3 y^ ^y-y^U 

-r^s-w^i-r^ (H—BBrtfciarvo 2H^i:-r-sit* 

tih WifotfT-* — i/3 yst'Jyy'Vtf"/ fxtKc 

[0077] ZZX\ ftWLMMft&20 1(4. T-y<- 
iy 3 WSV7>-^"U;K'y ^XSr, T-^-jy 3 y^-fCD 

^mzMLxntHLxi>x<. &hwt&« 

{± . <7)teS * 4 0 HMKtcM fflif S z k tfiX # & J: 

[0078]^fc, <?)«]: otcfSteLTL* a «t 

a^T-^-y 3 ycr>t%-£t,Zl,&^ T-^-ya^y 

ti. MV)XU%\<\ Ltztf-oX. ZPyXo^ib&tei., 

-y 9 ys^yyv df >v9x&%}& LtzT-*-ys y 
;<iyyy>)m~v7xt Lxm^xi>X\>^. 

[0079]«C, »ih«!Bt:tS»t&#X^<?3fi[1tt&l^ 

teas*:*:*. *njfS<7)ff^2Tii, 3ewfiaw*fc« 

(n-^/yyffiS^) cozftyjf^m©^^ 

vivtim-th. ftktfmtzini&x-^im.^. *»«o 
jkz'bizmtchionxhh. 

[0 080] ( 1 ) 7*-*-^ a >t— fcoo-h, fflt 
^c071y-AE^3t5V^T. #3^7t:S:=F : W^fa 
i^flr*>^»*o— */U-«lKRtfDHjS^)fiKl (xb. y 

b, z b ) zniu-th. 

(2) ^^^zWiE77r6]#fi'<-^ h;u£v 

z= ( 0, 0, 1 ) Tk-TSi:. X^^<y*h;Uv 
b= (xvb, yvb, zvb)T£, vb=R*vz 

■t. 

[0081] 77 y< 53V ha-;W352 0 2(4. 3}^7cX 
&tl f te»S:*ai^--& (XT77S20 2) . 3»5cfc^ 
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yES(:fcv>t . IHIE##:fc i J £ ?iJS:IjlEA3W'i£ Z k tffi 
■mizWSXhh* Lfzfi^X. *^73yhn-;Hl 

[0082] £f\ f^t^r-^-y 3 >\KfflX'fi* 
yimtffifelXteK^-V (J^T, E^-Kkfr 

-t) izmtxm,w^z>> r-^-^3>-T-^±f£gi5i 
o 5 , Ru%fWLmn-&&2 o nzXK). r-^-y 3 > 
&7mmizt5v&&x^?)mm. msm^? hmm 

^Xi>. - y a y^TB§^iJ(cfc(t |> 3 iXjES:^] 

*mfe-f&tzfr<7) ; rv7°i'-hiimz.hi\x\^, m%. 

( 1 ) #^ofi[E<^ hvup i = ( xi, yi, 

Zi ) , ( i = 0, • • • , n — i ) <k o . -x^ncow- 

h)Um eanp=((x 0 + X! + ■ ■ 
• + x N -, ) /N, ( y 0 + y, + • • • + y 
fi-i ) /N , ( z„ + z, + • • • +z M _! ) /N 

) srsai-rs. tztzL. mzx^rnxfo*) . tt&n 
<m<? hup i t txit. mmm%&B2 ouzxd 

%&ZtiK&3<kTtX^cnX^tm ( xb, yb. z 
b ) Srffl^!,. 

[0083] ( 2 ) Z-X^com^? VlVv i = ( x v 
i. y Vi> z v ; ) ( i =0, • ■ • . N — 1 ) <£ 9 . 
-X^CDW-i^mm^? F^meanvJ ( 1 ) k [5]«<50 
^)lT"mtilt-i>. ii-C, *S^)jB»^h^v i k 
LTi±, 2 0 1 4CJ: 9mai^^#3^7C 

h^vb= (xvb, yvb, zvb) 

[0084] ( 3 ) <Jct. **7<?>m®* ; 8$£t&> X 
^"JSrIE®A^^^2r«-ri.^^{i;. mean 

frWzm\%Z$Lm-&m^Zl,&, me a n vSrfgiEL 

tz^9 huztrnttfat^z,, mut. mi x^ 

jnL"CV'>|>, meanv= ( m x v . myv N mzv) 
k"t£k. meanvkXYTSWft^ll # = a 
r c t a n ( m z v/L) k %■■?><, fcfcX. Liim e a 
nv£XY¥Wwf&^L£ki<<7)^? h/K0*§t'#) 
4. <^±**»^^/£*Wi**J«^4fertt=tt. me a 
n v £ S ^ta/hftK^Jt'ftHHE^-frJt^^ h/l^m e a 
nvm= (mxvm, myvm, mzvm) £W-tii~i~%> 
■ggtfhZ. m e a n v mfiOT^T'^^ixl. . 
mxvm=cos (6 + <j>) * c o s (arctan 



( m y v/m x v ) ) 

myvm=cos ( & + <f>) *sin (arctan 
( m y v/m x v ) ) 

mzvm=s i n ( 6 + <t> ) 

[0085] (4 ) /r^^mn^ti. JSSF 

h'^^Srw= (x, y, z, 1)T, t^ffi^fl^Sr 

cp=(xp, yp, zp, i) Tt-f&t.. rr—ivv 
mm& t mmmmzknmmz . c P =mper*mc 

AM*wf^$ixS. 

[0 086] ±3t£ffiWTft3t-r!>ii, me an p. & 
y'me an v^SVifime anvmjfflut, 

rat* 1 1 #s:^>ffi» . ww^> y v # ••/ ?^f- 
*\ stf7-/-^s ^y^j#7 

[ 0 0 8 7 ] T-p<-^3 ><7)imcr>\mZ'tt± 

3 vWzi}* JtffSmtth*- F ( U«i*s ^i*^- K t 

m±imcr>T=.* — is 3 y EPair k {= . HS^E- Ktf>* 
^•k [s]^tc*^ 5<7)^4^{ia^*T-yT^- hJM 

^s?±m^r-^ 3 yKraitc^it-i. 5fia 

LX , JaT"Ctt3)B0<0*ifek:ov^KW-4. 
[0088] (IW»*f!lfflLfc»BI> T-^-v 3 y|K 

h. -mt LX, ««-rs»jh*IB«T-^-^3^K 
fa<7)^^5fica?r (xi, Yi, z;) T, (x iM , y 
iM , z iM ) TkL. WE«iiB*ffl^"C*<0ia<0»M« 
S&^^-t h *l^(:o v StlHi- S . £ BH& L T 

SrTFRMk^^k, (x it yi. Zi) T+t/TF 
RMx(x i+1 -Xi, y it i _ yi- z itl - Zi ) Tk^ 

*. t^ygmzMLxiimmcoirmzm^xfflm-t 

[0 089] ( yy'V- h 2rf Ltz&Wl$m<n 
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Mzmfc-t&fflgL&tiiimmnm^t imuzmi&lx 
fco. i— n±%co*<?>i^*mm-h« miK^tifzy- 
yyv- v tzttix . mm-?z>Mf±\z.m<vt* y&Mg? 

y mmizm tximBmmzx&ms. zmmzm tx 
m¥-<r> (tfrm/2) 7u—j±x~%^mfrhmi 
izmtitz'ik mtifz^cozmmikb-t^) , as d ^ 

(TFRM/2) y \/-I±XUV'm&L%:tft><!K<r>ffi± 
W&coT-y-y 3 ymmzim-fht/^ymiicot^ 

iz^^xmw-rz. &mzmteLxfrt>co7v-2±wt 

-e^B$c7)^^7fiS ( xc , yc, zc) tliHT 

g£ (xj, yi, Zi) , (x iM , y itl , z i+1 ) , ^ 

tbEra^7 T F R M t -th . 

[0090] (1) 0<=t< = TFRM/2«tl, 
(xc, yc, zc) = (Xi+t/TFRMX (x iM 

- Xi ) , 

yj + t/TFRMX (y iM -yi) , 
Zi + 2x ( k-Zi ) /TFRMx t ) 
(2) TFRM/2<t<=TFRM«fc?. (xc, 
yc, z c ) = ( Xi+ t/TFRMX ( x i + 1 - 
Xi ) , 

yi+t/TFRMx (y iM -yi) . 
2k-z i+ i + 2x ( z i+1 — k ) /TF RMXt ) 

[oo9i] ( mmwmzmm Lfz&mmm&fc ) 
mmimminmtrz^mxn. ^siratf (p 

(t) ) zm.±^h£o%A*ycvm%z&mmz& 
fcth, p ( t ) ^^is • mm^mm-thm 
mxhh. miwmf ttxiz. man, m%*iz&m 

&mm%p ( t ) co&sgfi. mmimmizmm^tit. 

[00 9 2] — MbLX. f Zm{%.nt<Zi&^i\h J i%% 

¥fkt U P ( t ) tf3<Xxy°?-( >mwxmi%2ii& 
m^co. imm%con&-Kmiz^xim-th . tztz 

U m%^htf±A£m<nT-*-^s>Wffi<r>J]Xy$L 

B£ (xs, ys, zs)T, (xe, ye, ze) 
T, («s./3s,rs)T, ( a e , /3 

e, re) TfctS. 3Rxr7^yii(i. /-K* 

(i^^^crifftlj^Ox^ti, x (cxi) tmv 

tztzL, c xJiT-^-ya >KPb1i*Kc1xSS/i 
ZclSiSB^y-F^ffiflT-^D. i=0, • • •, 

N-i-e&£» N{±y-Ki<7)fiaitT'j)-?». y, z, 

ycD&mmmvmmn&f&wi. y < c y d > , z 



(czi) , a (c«i) , /3 (c^i) , r (cri) i: 

itzv->x. %*y<v&mmmp (c Xi , c 

y A , czj, cai, c^i, cri) b&\t&» 

[0093] ( i ) fjy ycn>mmmm&v o ( c 

Xi, cy ; , czi, ccti, c/3i, en) Sr^fiic"^" 
( 2 ) 3f*I»fT?']£ffl^T - ( 1 ) Xik$lZtltzm% 

\,z Ltztf-oxjj* y zmm Lfzm^zm^z ti&yz^m 

mmt. mm^z^-t^^fcoci-^^mm^m 
&(7)mmzj:<9im^z>> 

[oo94];w:, s wmm f cr>m&m:t %&tx\ 

( 3 ) smmw f ^m^mmi-^u^zy- f ^<nmm 

(cx iN cy ; , czi, c«i, c^i, c n ) £f!$T 
L„ Pk (cx^ cyi, cz if c«i, c/Si, c 
Ti) fzfzt, cx 0 = xs, cy 0 = y 

s, cz 0 = zs, c« 0 = as, c/3 0 = /3s, cTq — 
rs, cx N ^! = xe, cy N _! = ye, cz N _, = z 
e, c« N -i = «e, c0u-i=0e, cru-i = rei 

(4) 3t^mff?'l*fflv^T, IW«f ?)fl£mH-t 
[009 5] ±IE^^T}*^IIJlt{i. *§J$T 

twf#^>il-g> P n (cx ; , cyi, cz ; , c« ; , c 
/3i, c n ) tf*)* y<n\m. ■ g^fflt^l). ZCD 

[0096] >-^'gP2 0 3fi\ 7-^-y3> 

^-^^(i^^j^^fL, teitsni 0 4-c-iEii$ixT 

1 0 5T*J$;£*i.3tT^->'3 V=f—9^ Mf^l^y 
ayh u-Jl-ffl 2 0 2 X±tfLZtitz* * y&Wm§im 

^x. vvyvvymozrx^, r-y—y av*m* 

£)£U mkT-9t LX&^-fh (XT77S20 
3) . cioWftT-^Ji. ft^Wtc^'-Txrix-f (H^ 

[0097] iridic. ^■mmmm2\,zi.hT-y- 

-is a ym^^mzXixif. 3<Kjty~¥(T>T-y- 

3 yizw&m^mxh^maw.iHi-^mM.n.tii 
^ t*ft- h * y y <?MWk £ n&i- h fi y y 3 y 

hn-;^2 0 2k, tj yyziy Yu-)lU20 2X% 

tn^tifz^yycoiiLWRv-^. #wcfjiar-^->- 
g yr-yzm^x. 3<Xjcy: s T : <r>T-y-is-jym$. 

£ £fiSc-f h V y y V >' 7^20 3 t£ffiz.fzZtX\ 3 
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[00 983 ( mmoBB 3)01 3I±, *HBJ^*M 
cnmm 3 [z 4 h -is a y«*fl^j£g*cofl»j£«r* 
f/n >y ? HT& S . 01 3 tc fcut . *HJfecO^?& 3 

Xgtf 1 0 1 b , 7 U-Aftffaiffl 10 2k. 3^7C*? 

10 3k. iBttSP 104k. r-^-i- 3 yf- 

?£j£g|51 0 5k. ^r»»Haiat2 0 lk. 

bn-;HB5 2 0 2 k. I^rU y^"g|32 0 3k. 

3 0 1k . =Sr*J, £f&M3 0 1 WJ^flMLRtf 

i/yy 'J y ^gfl 2 0 3 £ J; 0 £fiJc£ii*: 3 <X7C^OT 

c o o 9 9 1 . xmmcomm 3izx& -/ h 

mw.<nmm 3 tc 4 s r-* - >• a y i?iw»±jsg«tf>t&f£ 

xf77S3oi m^ho^Ki. mmmm2 1 mmx- 
-eofje B M»t-s>. ttz. hi 5ii, *mvim 
te3&j&&e>T—*—i/9 y*m*^i£?&imizr> 
^xmpn-fhtzthcomx-foh . 

[0100] £-j£gG3 0 1 (4. ^BW»tf)*8tf k^A-^r 
v^atc. 3<^7C^OT-^-x3 yB*flk*liW^ 
k (Xf77S30 1) . if. X^JSrt* 

j«f 4#3<X7cS:^o^T*ai$it^r-^-^ 3 y 
v sv? y y I) # y ? xofitS-#ra L . £^iJ£#:OT-^ 
-y 3 yj^yyijtfv 7 xc?>m$:n.tii^-2>. mz. # 
. 3#7&&W0)T—X—i'a y£Mffi 

i&g^rfttcov ii . WTO 3 M 0 o^rftfco i mi 

[ 0 1 0 1 j ( 1 ) xmwmnmffl&mzMm-t&xm 
# . -e fiw<ovi«rc 3 <X7C^<7) r- ^ - y 3 y £ ® 

BtT*. l>Uli\ S: (WI DTH. HE I G 

HT) tU*Wll ( 0, 0) k (WI DTH, 
2* HE I GHT/3) kSrttfflf £ <K»Ufi:v>) H 
&t-t& ! feJ&mmX'ffl®Ztlh£o fc*IIRLT*S& . 3 
;X7Ct^«7-^ - y 3 yOlfflfilJ . (0, 2*H 
EIGHT/3) k (WIDTH, HEIGHT) k £ 

bX\ 3tt7tX¥T-*-i'3yk*Mm&btfn%:& 
•Ikfi&v^ 

[0 10 2] ( 2 ) jl— mi "3»3&t**& 

jl— f'^ii^&ra^t^*^, 3^7c^cor^^< 

^yf^y /r^ •C'f x ( H^-tirf ) SrffllLtfcl . 
jl— «r*«Biii±fc*BWIWl*K^"* - k £4 0 . 3 & 
tEX^t-* - y 3 ySMfStSSr^f s . 



[0103] ( 3 ) ^SW^JMtc J; h-ftm 

imm&zm&wmffitwm-h zttzx*). 
mz3<K7tx^<nT-x—is3ymfflffimzm%.-t&. 

^Tc^r-^-^3 yizx *)imztitz<%\,^mA 
^k^aiiSrv^x^rk'o+M y-fj yf'rt^x.* 

t x h ^ 5 a (c {4 7 u- - a fa-cfflia** * s tztb . 
±osaaSr. 3^7t^or-^-^3ySrSSi-r4-r 

mxm±tihmmMcr>^mzbh. zcob^mz, m 

[0104]at:.±aUc(l)~(3) c7)^tc4 

*)fcfeztitzmm±.<vm£x\ 3wt-x^r~^-^ 

3 y^JSffl$ix€. 4 0 i,zT-x-i/symkb*mm 

bz&m-ttmz^xmRth. z\zx\ 3&jtx 
^(DT-x-is 3 ymfflffi®tf*mvimzm.feztix^ 

M^(w0, hO), (w 1 . h 1 ) £*tfr-T& 
HAk-f-^^^tc^^ixT v»4 k -Tl. . 

[0105] (1 ) if. meanpJ-IO, mean 
vM^lime a n v m htUb t. 

lwfc(tS*^*^3iW^EStdk'&rl.{4S^^7S: 

. ;W:J:Dmeanp*\ ti*7C?)mmm 
M<0W(WIDTH/2, HEIGHT/2) tC— 
gC-fS „ ;<0me a n p-^me a n v>5rk"(i:. ^B!cS53 
0 l^i}@tc»£iJL-Ti>4^. ho-;l-g|5 
2 0 2 TJHUi Lit CO Srffl^T t 4 ^. 
[0 106] ( 2 ) S;^ft«07->-y 3 yr^y 

#-y 9 x^m^thQMcom^z^x . rnmsM 
nm^m^x^^ycommmmmz^i^mm^ntii 
l. ^^(fiisi/afi^rfajcraLT. m>hm& 

[0107] ( 3 ) ±lfi ( 2 ) T-'^/cftyxffi&V'fi'h 

fi^', 3jX7ESt^r-^-^3y^iSBW-s«*fi> -f 

^T*)*> (WIDTH/2- (wl-w0)/2, HEI 
GHT/2- (hl-h0)/2) , (WIDTH/2 
+ (wl-w0)/2, HEI G HT/ 2 + (hl-h 
0)/2) *»|*I-r41Hjai:f6J©WRWtClR*^T^ 

l. a«rti=+^iR*-5T^s«^{ia<-t ^4 d 
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[0108] ( 4 ) _hta ( 3 ) <wmz . jje ( 2 ) <n 
[0109] txtommz x 0 . ^fnftat^-ts 3 

tf#<3 2^*5liM6S:±l£-$-4. --IT", 3&t6£ 
¥lW\-<7)12#<7>Mmzl^ a = 0 (^3SBfl) £KJTr 

s. -etr, ±Bic$ix^3^7u^^r-^-^3 y« 

WimziittimW; (WI DTH/2- (wl-wO ) / 
2, HEIGHT/2- (hl-h0)/2) , (WI 
DTH/2 + (wl-w0)/2, HE I GHT/2 + 
(hl-h0)/2) AStWIHc&ftS^ 
^O(w0, hO) . (wl. hDC-HRtSio 

[0 1 10] ZCDXo KLT, ttmmnfflflzti: 

tifi*smX'h&. =5r*3. ±KE<7)iJi^T'{i, ^-jjJtSB 3 0 1 
7 3 >-h n-;^2 0 2 2r^-tSCli:tcJ; 0, 
3^7C^(OT— ^-v-aixBfc&a 4 (wO, hO) , 

(wi. hi) zftft^&m&ti-zmmmmzut 
4 ±3 cut**. £mmo k±, dcoia^ijfflisrfi 1 

Uy^'J >iftR2 0 3*^ai^§il7tT-^- 

IX ^WtX^T-t-isa yWmZ^&-?&£olzL 

[0 111] ;«J:5l:, *ggJfc9J&«3l;:«fc4T-.X 

Srv^kpfc. *SWfe^3?^7t:^<7)Tr.^-^ 3 yB* 
«Sr-^J«-tS^j£«R53 0 1 31*56** 

&Zb$:ffi±'f2>z\ttfX*£. 3<k7t-X3F<?)T-*-i/ 

a >wmt*myimt zmmz-sfm-z ztrfx-z 4 . 
[0112] (mmmmA > hi 6**, **Dton*fc 
mM4lz£&T-*-y a y^-?±mm.<r>mfcz 

^■ry"n-v?mxfo&. WlM y?-7x-xgB 

4 o i £w^«js&t/s&fm, mmcommi tmmx-h 
<o. ^<r>m^%^h. ^4 y?-y x.-x&4 o 

7h-)i T^v n- V -7 x T \z J: o THil $ futw^tziK 

v—Ytey-z v^yyzm*). *<r>KMznmt&T- 



yayfyru-h^ "A'^yF" "A'^yK" ^> 
"t° 3 yt° 3 y" . "df3y#3y" fctwfcWjaaW 
JEELT^4*§-£C "A'^yK" "f 3 yf 3 y" 

"jiiyyv os^tt. mmiztx. #^atjkj:9 
7^-y 3 yfyrv-b imnissg. . ffl *. 

&-r y7 1^ - b k'^tfottiv^ ff)» A?J C 
<£ 4 r-* 3 yfyry-h^ *r*>R}£I*W*yfitf*' 

>r y x-xgp4 o i commit, mmcomm 1 1 <t 

S-fy^-7x-^Sl0 1t^«Tft l ), *<0WPifc 
*B&^4. 

[0113] i^w^A^jicksr-^-^ a y<oa« 
<of£5&4. "f 3 yt 3 y" CiBBttfl^^ 
$*i$r^fc T-^<-y 3 y<OfKK#*i&jrc# ^rv^ j; -5 

ay^ay" c^wct. r-^-y 3 y»aitu 

3£^>«T$ix4T^-:/3 y<o«S£K?&t4 J; o 
lctrt«tv\ 10J: atc-TSdtT. jl— ^4. 

if £ JS ^ -t hZtX\ t' <?) X 0 ^T-^ - 

^3y* i m^$ix-S>*'^SiLtfIt* v T^^o ? 

^ LTior-^-v-3 y7-7£s&mw<7)i%^ 
-x— ^stiBwr-^-^a y^aacov^ 

T^£7)tcotc:c:^^^rv>*^-t>^< , z\cr>£ 

- 7 x zmm-r & z. t *«-c •# s . 

[0114]^, ±IE#HMS<!0^JBTiJiHBL3tr-^ 
-yayf-M^l, BiX/T-X-isa >«ff4fi)c 
SIW4. ^-H^xTT-1f«LTt,J;<, *SMi7*n 
yyJMWZkh V7h<)x TT'ftRScLT i> iV>. V 7 
h^xT-C*»)S-tS*-&^i. 7^-y 3 yf-?4 

liglCf^L, -fflyXfA, *>4V^45liB<0CPU 
IPW±«H!ai5j&<Kie»*«f*c tfS« $ ix/c7"o / 9 A 

^ai LWh-rh z. t iz £ ->x , tittmmmmx'wn 
Ltzwskb mKntmz&h z t tfx-i & . 

[0 115] 

(c i ix{f , 3 ?»5e***«»» 3 !> =5r S J: o t=»jh 

as-ffl^TWih^mwr-^-^ 3 yf-^:oiif^ 
idti&#^®<7)3»:76^cor-^-^3 yf-^S: 
4^t57-^-y 3 yr-9*kjmzffii--rzztx\ 
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JBStjl— if*qfije LfcffllHteWoT < h Z b #T& SS6 

gftgpt , ^^mAizM^^XT-A-y 3 >f-^ 
6 * ^ 5 <7){4BS.t/^2r»aJ-f 

^T, 3^35:*^-^-^ 3 ^«MRSr*^S V> 

yv vrub £ffiz.tzzbx\ 3Wtx^*m&zbtf 
y 3 vm&z z b wc^ z>$mw&t>ti& . 

[0 1 17] S£>fc. *%BJ(cJ;ti{i\ *Ktt«tf>iWf 

[0 1 1 8] Sfcfcifc, *mttz£tUZ. #^A7J£ 

SrHi. i k T\ J: <0 —>a b 

*WCM.-t&ZbtfX*%&« 

im 1 1 xwmmmnBm i cisr-^-y 3 yf 
[02 3 ^mcommcomm i m &r-y<-^ 3 >f 

[03] *«^3afc<0#MlfcJ:44 V^x-XgB 

[04] T-*-i/ 3 yconmiz^xmwi-htiitxr, 

MX'fo h . 



[05 3 3»5£fi:^)»ittt!B{cov^TlttHH-t4fe^ 

0-C'^So 

[06 3 Ifc^* 3iJOc'fl:tfc-0iK:o^T»W-4/SA 
<7)0-CS>£o 

[073 x-y-v >7T~*-is a ><v£.m.i,z^xm 

Wthtzih<rMX*h& . 

[08 3 m«<r>mmzttMX'i h 3<X7t^:^-m^ 

[093 #f&Bjjo^<ojB!B lie J: 4 - y a V V> 

-m.z^xmm-htz^mxhh. 
[0103 ^WRcomkcomm 2 & T-y< - 3 y 

[0113 *^^i|Oi.l2 S7-^-y a > 
[012 3 *J%B^Ht|(7)f^2(ciott4^:^'J5r^ 

ffiSrittwr* iz#xrmvb & . 

[0133 *ftW<?>ntkcr)&m3(,Zj:&T=.*-i<>a y 

[0143 ^wnm&mm 3\,zxhr-^-yay 

[0153 #*SB*«C: 3 ft^^T— ^ - y 3 yB*& 

jascov ^TUMfH-s izvxomx-ti h . 
[0163 ^wn^mmmm 4t,z£hT-*-yay 

[*W>K9I] 

10 1 ^y?7x-Xg|S 

102 7 u-A»*a}#a 

1 03 3<X7CX^)«« 

1 0 4 lEffiSK 

105 T-^-^3 y^f-^jsa 

2 o i *r®*»ttSB 

20 2 ^yt^rjy hn-/l-gG 

2 03 uy^yy^gB 

3 0 1 £j£SH 

40 1 ^fMy^-^x-X* 
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